Foundry Trade Journal, November 11, 1937 


FOUNDRY 


THE IRON AND STEEL TRADES JOURNAL 


THE 


WITH WHICH IS INCORPORATED 


TRADE JOURNAL 


VoL. 57 


Thursday, November 11, 1937 


No. 1108 


PUBLISHED WEEKLY 


Subscription Terms: 15s. per annum. 
Foreign and Colonial: 17s. 6d. per annum. 
All Subscriptions are payable in advance. 


All Communications to be addressed to the Editor, the 
Advertisement Manager, or the Publisher of 
THE FOUNDRY TRADE JOURNAL 
49, WELLINGTON STREET, LONDON, W.C.2 


Telegraphic Address : ‘* Zacatecas, Rand, London.” 
Telephone : Temple Bar 3951 (5 lines). 


THE FOUNDRY TRADE JOURNAL IS THE 
OFFICIAL ORGAN OF 
The Institute of British Foundrymen 
The Institute of Vitreous Enameliers 
The Welsh Engineers’ and Founders’ Association 
and 


The Foundry Trades’ Equipment and Supplies 
Association 


Institute of British Foundrymen 


PRESIDENT: 1937-38 


Cc. W. Bigg, “* Selworthy,”’ Burley Lane, Quarndon, 
near Derby. 


LIST OF SECRETARIES— 


General Secretary: T. Makemson, Saint John Street Chambers, 
ansgate, Manchester, 3. London Office: 49, Wellington 
Street, London, W.C.2. 

Birmingham, Coventry and West Midlands : A. A. Timmins, A.1.C., 
21-23, St. Paul’s Square, Birmingham, 3. 

East Midlands: 6B. Gale, Parkdale,”’ Boulton Lane, Alvaston, 
Derby. 

Lancashire: J. E. Cooke, 7, Warren Drive, Swinton, Manchester. 

London: R. Causebrooke, Thos. W. Ward, Limited, Thames Road, 
Silvertown, London, E.16. 

Middlesbrough : G. P. Kirk, North-Eastern Iron Refining Company, 
Limited, Stillington, Stockton-on-Tees. 

Newcastle-upon-Tyne : C. Lashly, Sir W. G. Armstrong, Whitworth 
& Company (lronfounders), Limited, Close Works, Gateshead- 
on-Tyne. 

Scottish : J. Bell, 60, St. Enoch Square, Glasgow. 

Sheffield : T. R. Walker, M.A., ‘‘ The Priory,’’ Oughtibridge, near 
Sheffield. 

— and Monmouth : J. J. McClelland, 12, Clifton Place, Newport, 

ion. 

Riding : S.W. Wise, 110, Pullan Avenue, Eccles- 

ill, lord. 


South Africa: F. C. Williams, Magor House (Fifth Floor), 74, Fox 
Street, Johannesburg. 


Bristol : A. Hares, Park Crescent, 648, Stapleton Road, Bristol, 5. 

Burnley : W. Haworth, 37, Westbourne Avenue, Burnley, Lancs. 

East Anglian : J. L. Francis, 12, Glenhurst Avenue, Colchester Road, 
Ipswich. 

Falkirk: H. McNair, ‘* Braewick,’’ Larbert Road, Bonnybridge, 
Scotland. 

Lincoln : E. R. Walter, M.Sc., The Technical College, Lincoln. 


The Institute of Vitreous Enamellers 
rretaee : Sir Harold Hartley, F.R.S., Euston Station, London, 
Chairman: W. H. Whittle, W. H. Whittle, Limited, Eccles, near 

Manchester. 


Hon. Secretary: Miss E. Christine Elliot, 49, Wellington Street, 
Strand, London, W.C.2. : 


Foundry Trades’ Equipment and Supplies 
Association 
President: A. C. Turner, Russell House, Adelphi, London, W.C.2. 


Secretary : K. W. Bridges, Grand Buildings, Trafal uare, 
London, W.C.2. 


Welsh Engineers’ and Founders’ Association 


President : W. E. Clement, Morfa Foundry, New Dock, Lianelly. 
Secretary: J. D. D. Davis, 9 Royal Metal Exchange, Swansea. 


BRITISH CAST 1RON RESEARCH ASSOCIATION is that the regional system of organising foun- 


The Registered Office and Laboratories of the B.C.1.R.A. are :— 


21-23, ST. PAUL'S SQUARE, BIRMINGHAM 
Telephone: Colmore 4274-4275. Telegrams: CIRA 


The B.C.1.R.A. Scottish Laboratories are :— 
Foundry Technical Institute, Meek’s Road, Falkirk 


Telephone: 332 
Contents 
PAGE 
The Pig-Iron Loyalty Rebate Scheme sit | 
B.C.I.R.A., Annual General Meeting and Lun- 
cheon 372 


Pickling Iron Castings with Hydrofluoric and Sul- 
Activities in Rast Anglia... = 374 
Coronation Competition Awards Announced 4 
Impact Testing from a Physical Standpoint 375 
German Foundrymen’s Technical Association 377 
Birmingham-London Joint Meeting on 
Action of Alkalis on Refractories 377 
uestion Night in Falkirk . 318 
otes from the Branches... BT 
Copper in Cast Iron and Malleable Iron ... ... 379 
Can the Metallurgist Run a Foundry? * ~— 
The Scope of Sales Films... me = 382 
Catalogue Received _... a 382 
The Week’s News in Brief 384 
Forthcoming Events ... we 384 
Raw Material Markets 386 


The Pig-lron Loyalty 
Rebate Scheme 


We have had quite a number of inquiries 
relative to the practical operation of the scheme 
put forward by the Foundry Pig-Iron Producers’ 
Association, most of which were cleared up by 
reference to the small-type italicised definition 
appearing beneath the title. This definition 
states that the foundry and forge pig-iron re- 
ferred to in the document contains less than 0.75 
per cent. of phosphorus. Thus, such irons as 
eylinder,’”’ cold-blast,’’ ‘‘ 1efined ’’ and the 
like do not come within its ambit. One query 
which is not quite so easy of solution is where a 
contract has been placed for a delivery of pig- 
iron spread over the next year or so, to be paid 
for at the market price at the time of delivery. 
Though the contract was made before Novem- 
ber 1, the basic date of the document, we imagine 
that throughout the duration of the contract the 
current price will read ‘‘ so many shillings a ton 
less 5s. rebate,’? and such contracts can easily 
operate within the new agreement placed 
before the industry. The original conception of 
this scheme from the foundry owners’ point of 
view was associated with the strengthening of 
their own employers’ federations, but we see 
nothing in the new document which is at all 
helpful in this direction. We are still of opinion 
that advantage should have been taken of the 
opportunity to strengthen the hands of those 
foundries which, by co-operation, carry the 
burden of ensuring an economic price level for 
the products of the industry, either by agreement 
with the consuming industries, or by negotiat- 
ing with public authorities, on such matters as 
railway rates, tariff adjustments and the like. 
The overwhelming difficulty in the creation of a 
body capable of speaking for the whole of the 
ironfounding industry has in the past been the 
lack of community of trading interests. Here, 
indeed, a splendid opportunity presented itself 
for the creation of an organisation of truly 
representative character, capable of meeting on 
equal terms the regimented industrial competi- 
tion of certain foreign countries. Whether this 
opportunity has been finally missed, it is difficult 
to say. One thing, however, is certain, and that 


dry-employer activity does not give universal 
satisfaction, and where similarity of output has 
been the main feature, much greater—indeed 
outstanding—success has been registered. With 
an employers’ federation such as we envisage, the 
organisation would be mainly in the direction of 
this latter type of activity. The main funds for 
such an association would be a beneficial differ- 
ential rebate for members of an approved 
employers’ association, with exceptions to take 
care of non-competing foundries such as those 
attached to the railway companies and engaged 
on the manufacture of non-competing specialties. 


Lord Dudley’s Appeal 


We give elsewhere an account of the scheme 
made public for the first time by Lord Dudley 
at the recent B.C.I.R.A. meeting, and which 
has been under consideration by the Council for 
some months past. Briefly, this scheme aims at 
nothing less than the provision of up-to-date 
accommodation and equipment for the British 
Cast Iron Research Association at a cost of 
£30,000 to £40,000. The original laboratory was 
acquired in 1926 and has been gradually ex- 
tended since that date. The Association is 
organised in such a way that the staff engaged 
on research as well as the staff engaged on 
development can draw on the services of special- 
ised laboratories, such as chemical, microscopic, 
mechanical testing, sand testing, etc., as well 
as that of an experimental foundry. The object 
in view is to provide such equipment and appa- 
ratus as will enable the Association to carry 
out the work it is called upon to do with facili- 
ties at least as good as those available to the 

*industry abroad. We understand that while 
the Council is alive to the value of adequate 
accommodation, particularly in its effect on the 
work of the staff, and conscious also that a 
suitable building will focus the pride of the 
industry and enhance its prestige, the major 
stress is laid on equipment and apparatus. The 
position is reflected in the most enlightened atti- 
tude among industrialists. They attach the 
greatest importance to their equipment and the 
staff who have to use it. While housing is a 
less important consideration, they would con- 
sider it unbusinesslike to house their machinery 
in unsuitable quarters. 

It is clear that the scheme has the sympathy 
and will have the practical assistance of the 
Department of Scientific and Industrial Re- 
search, on whose behalf Viscount Falmouth spoke 
at the meeting. Excellent precedents in this 
matter have been created by other research asso- 
ciations, who have erected their own laboratories 
from funds which have been specially provided 
or saved for the purpose, and we believe in every 
case with satisfactory results. The associations 
relating to non-ferrous metals and to automobile 
engineering will come to mind in the group 
serving the metallurgical and engineering indus- 
tries. The successful accomplishment of the 
scheme will mean a great deal to the industry 
and its progress will be watched with sympathetic 
interest. The annual luncheon was the best 


attended and most enthusiastic yet held, and 
Lord Dudley’s speech undoubtedly created a pro- 
found impression. 
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The British Cast Iron Research 


Association 
ANNUAL GENERAL MEETING AND LUNCHEON 


The annual general meeting of the British Cast 
Iron Research Association, followed by the 
annual luncheon, was held in the Edward VII 
Rooms, Hotel Victoria, London, W.C.2, last 
Thursday, under the presidency of the Right 
Hon. The Earl of Dudley, M.C. 


ANNUAL GENERAL MEETING 
Mr. J. G. Pearce (Director and Secretary) 


read the notice convening the meeting. Apolo- 
gies for absence were received from Lord 
Nuffield, Lord Wakefield, Lord Austin, 


Engineer-Vice-Admiral Sir Harold Brown, and a 
number of members. The minutes of the preced- 
ing annual general meeting, having been circu- 
lated, were taken as read, and were confirmed 
and signed. 


Reports and Accounts 

The Prestpent moving the adoption of the 
sixteenth annual report and the accounts for the 
year 1936-37, first expressed gratitude to the 
staff, and particularly to the director and secre- 

. tary, for their splendid work during the year, 
as well as to the various committees which had 
controlled the Association’s work. 

The income for the year was between £16,000 
and £17,000, and he understood that in that 
respect it had been one of the most satisfactory 
in the history of the Association. It was the 
Association’s practice to spend practically the 
whole of its income, placing only a very smal! 
amount to reserve, and he understood that the 
current reserve was sufficient to carry on the 
work of the Association for only about three 
months. That was obviously the proper practice 
for such an association, because the members con- 
tributed their money in order that it should be 
spent to their advantage, and it was being so 
spent. 

A very pressing and urgent need was thai 
of securing better accommodation than was avail- 
able so far for the Research Department, and, 
above all, better equipment. That matter he 
would deal with more fully at the luncheon 

Proressor Emeritus T, Turner, seconding the 
motion for the adoption of the report and accounts, 
said they showed that the Association was zeally 
alive and that good progress had been made 
during the year. The Association was doing well 
by its researches in assisting the development of 
an important national industry, particularly on 
the scientific side. 

The annual report and accounts were adopted 
unanimously. 


Re-election of President 

Dr. Harotp Hartitey (Chairman of Council), 
proposing the re-election of the Earl of Dudley 
as president for the ensuing year, said the 
Association had been very fortunate in the men 
who had served it as President in the past, but 
was never more fortunate than when it had 
secured the consent of the Earl of Dudley to 
occupy the post. It was a privilege and pleasure 
to propose his re-election. 

Mr. J. E. Hurst (Chairman of the Research 
Committee) seconded, and the resolution was 
carried unanimously, amid applause. 

The Presipent, responding, said it had come 
as a great surprise to him to have been asked to 
accept the Presidency of the Association for a 
second year. He was rather overcome by the 
honour of his re-election, and he assured the 
members that he felt just as honoured and just 
as pleased to accept the office for the second 
year as he had been to accept it for the first 
year. He also assured them that he would do 
all in his power to further the aims and objects 


of the Association. The current year would be 
a most important one, for all concerned with the 
Association must do their. utmost to raise money 
for the improvement of the accommodation and 
equipment. He could not accept the responsi- 
bility without the knowledge that he would have 
the full co-operation and help of all the members ; 
they would not expect him to make such an 
appeal alone, and he would expect every member 
of the Association, and particularly every 
member of the council, to ‘give him every 
possible assistance in raising the money which 
was so necessary for the continued success of the 
Association’s work. 


Re-election of Vice-Presidents 
Mr. S. H. Russett proposed that Lord Austin 
of Longbridge and Prof. Emeritus T. Turner, 
M.Sec., A.R.S.M., F.1.C., be re-elected Vice- 
Presidents, in accordance with Article 23. Both 
gentlemen, he said, were so well known that it 
was not necessary to expound their virtues or to 


THe Eart or DvupLey 


(President of the British Cast Iron 
Research Association). 


emphasise their qualifications for their offices. 
It was a very happy circumstance that one of 
the Vice-Presidents was one of the most 
prominent industrialists in the country, and the 
other might be described as the grandfather of 
practically all the research on cast iron in the 
country. 

The resolution was seconded by Mr. W. JoLLEY 
and was carried unanimously. 


Thanks to Retiring Vice-President 


On the motion of Mr. J. B. Attan, seconded 
by Mr. P. A. ABERNETHY, and supported by the 
PRESIDENT, the warmest thanks of the Associa- 
tion and Council were accorded Mr. A. 
McKinstry, M.Sc., M.I.E.E., M.I.Mech.E. (who 
retired under Article 23), for his services as Vice- 
President. 


Re-election of Council 


On the motion of Mr. T. W. Bacue, seconded 
by Mr. H. Winterton, the following members 
of council, retiring automatically under Article 
27, and eligible for re-election, or elected during 
the year, were re-elected :—Mr. P. A. Abernethy, 
Mr. C. W. Bigg, Major T. G. Bird, Mr. J. 
Cameron, J.P., Mr. E. W. Colbeck, Mr. E. C. 
Evans, Mr. H. Field, Mr. T. Firth, Mr. J. T. 
Goodwin, Mr. J. E. Hurst, Mr. W. Jolley, Mr. 
G. T. Lunt, Mr. T. Makemson, Mr. G. Pate, 
Mr. A. J. Richman, Mr. A. W. Steven, Mr. I. D. 
Taverner and Mr. P. H. Wilson. 
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Election of Auditors 


On the motion of Mr. D. H. Woop, seconded 
by Mr. V. C. Fautxner, the meeting elected 
Messrs. Poppleton & Appleby, accountants and 
auditors, as auditors to the Association for the 
ensuing year. 


Thanks to Council 


Mr. E. A. Pxitiires proposed a hearty vote of 
thanks to the members of Council for their work 
on behalf of the Association during the past year. 

The motion was seconded, and the vote of 
thanks accorded with acclamation. 


Thanks to Staff 


Dr. Harotp Hartiey (Chairman of Council), 
proposing a vote of thanks to the staff for their 
work during the past year, said it was difficult to 
express adequately how much that work was 
appreciated, for he wanted the members of the 
staff to know that their work was deeply 
appreciated. 

Mr. H. B. Weeks having seconded, the resolu- 
tion was carried with enthusiasm. 


Thanks to President 


Mr. J. B. Autan, M.A., proposed a heart; 
vote of thanks to the President for his conduci 
of the meeting, and said that all the members 
appreciated the fact that he had presided. 

Mr. W. B. Lakez, J.P., seconded. 

The vote of thanks was heartily accorded, and 
the PRESIDENT assured the meeting that it had 
been a pleasure to attend. 


THE LUNCHEON 

The Earl of Dudley presided over a dis- 
tinguished gathering during luncheon. The 
company included the Rt. Hon. Viscount Fal- 
mouth (Department of Scientific and Industria! 
Research), Mr. P. A. Abernethy, Mr. J. B. Allan, 
M.A., Mr. T. G. Bamford, Mr. C. W. Bigg 
(President, Institute of British Foundrymen), 
Prof. Sir Harold Carpenter, M.A., F.R.S. 
(Imperial College of Science and Technology, and 
Past-President of the Iron and Steel Institute), 
Engineer-Rear-Admiral A. G. Crousaz, Dr. S. F. 
Dorey, M.Inst.C.E. (Lloyd’s Register of Ship- 
ping), Dr. A. P. M. Fleming (Metropolitan 
Vickers Electrical Company, Limited), Major 
F. A. Freeth, O.B.E., D.Sc., F.R.S. (Past- 
President), Engineer-Vice-Admiral Sir George 
Goodwin, K.C.B., LL.D., Lieut.-Col. J. H. M. 
Greenly, C.B.E., M.A. (Chairman, British Non- 
Ferrous Metals Research Association), Dr. 
Harold Hartley (Chairman of Council), Sir 
Patrick Hannon, M.P., Dr. W. H. Hatfield, 
F.R.S. (British Iron and Steel Federation), Mr. 
Joseph Hepworth, M.P., J.P. (Vice-President, 
Institute of British Foundrymen), Mr. Walter 
Higgs, M.P., Capt. R. S. Hilton, Sir Clement 
Hindley, K.C.I.E., M.Inst.C.FE., Mr. R. G. 
Hosking, Capt. Barton Hudson (Master, Iron- 
mongers’ Company), Mr. J. E. Hurst (Past- 
President, Institute of British Foundrymen), 
Mr. G. H. Lightfoot (Commonwealth Council for 
Scientific and Industrial Research), Mr. F. J. R. 
Miles (Master, Worshipful Company of 
Founders), Sir Felix Pole, Engineer-Vice- 
Admiral G. Preece, C.B., Mr. S. H. Russell 
(Past-President, Institute of British Foundry- 
men), Mr. James Smith (President, Nationa! 
Ironfoundry Employers’ Federation), Dr. T. 
Swinden, Prof. Emeritus Thomas Turner, M.Sc. 
(Vice-President), Mr. G. S. Whitham (War 
Office), and Mr. V. C. Faulkner (Past-President, 
Institute of British Foundrymen). 

Following the loyal toast, 

The Prestpent first paid a tribute to the late 
Lord Rutherford of Nelson, by whose recent 
death science had suffered a severe blow. As 
Chairman of the Advisory Council to the Depart- 
ment of Scientific and Industrial Research, Lord 
Rutherford had carried out an enormous amount 
of disinterested public work in addition to the 
physical research which had made him famous. 
In July, 1932, he had opened an extension of 
the Association’s present laboratories and had 
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expressed the view that the Association should 
aim at an income of £40,000 per annum in order 
to discharge its responsibilities to the industry. 
At that time, said the President, the Associa- 
tion’s income was about one-fourth of that sum, 
and he hoped that in the course of the next year 
or two it would reach at least one-half. Speak- 
ing for himself, and he believed also for the 
members of the Council, he did not consider 
Lord Rutherford’s estimate to be excessive. It 
was obvious that if we in this country were to 
hold our own as the leaders of industrial de- 
velopment throughout the world we must spend 
more on research. 

A year ago, he continued, he had said that no 
body of that kind could operate effectively and 
efficiently without proper equipment and 
accommodation, and he had expressed the hope 
that it would be possible during the good times 
to ensure the future prosperity of the industry— 
for which research expenditure was an insurance 
premium—by giving the Association suitable 
equipment and accommodation. The past year 
had not belied the promise of prosperity then 
held out, so far as industry was concerned ; 
furthermore, the consciousness of the effect of a 
slump bred from our experience a few years ago 
was leading in various ways to movements which 
would tend to offset both the peak of a boom and 
its subsequent mirror image, the trough of a de- 
pression. He felt very strongly that the time 
had come when the Government and industry 
should sit down together and consider the 
problem in a really modern, up-to-date scientific 
way. He believed that a good deal could be 
done to level off the peaks and depressions and 
to give industrialists a real sense of security in 
the knowledge that the costs of their raw 
materials would not rise unduly over a period 
of years, which would enable them to quote 
economic prices for that period ahead. He 
hoped the present Government would take ad- 
vantage of the opportunity, when the indus- 
trialists were in a suitable frame of mind, as 
now, to tackle the problem scientifically. 


Laboratory Extension and Equipment 


The Council of the Association, after some 
months’ deliberation, had decided that the time 
had arrived to ask the industry to put the Asso- 
ciation on a satisfactory footing so far as equip- 
ment was concerned. The Association did not 
possess any resources from which such provision 
could be made. Indeed, all the provision that 
could be made out of income had been made, and 
the reserves did not cover more than the cost of 
three months’ working. The Council felt that at 
present it could look to the industry for the 
necessary assistance. 

If he paused for a moment to consider what 
justification the Association had for meriting 
confidence, apart from the steady progress dis- 
closed in successive reports, he would remind the 
gathering of the services of the staff set aside 
for dealing with technical and practical inquiries 
from members. The report showed that, includ- 
ing inquiries which were answered by the infor- 
mation bureau, they were dealt with at the rate 
of about five per working day. Those inquiries 
often involved analytical and testing work, some- 
times minor investigations and not infrequently 
visits to members’ works. That formed a direct 
return for the subscription income. The in- 
quiries were welcomed, because it was through 
them that the staff learned of the problems con- 
fronting the industry in their day-to-day tasks. 
In addition, the research programme was con- 
tinuously carried forward, the results of which 
were reported to members, and there was no 
doubt that the results had had in various direc- 
tions a pronounced influence upon the develop- 
ment of the art and science of founding in this 
country. It was difficult to attach a direct finan- 
cial value to such results, but there was one case 
in which such an estimate was practicable. It 
was suggested in the Report that the installa- 
tions of the balanced-blast cupola, now approach- 
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ing 180 in number, yielded, on a conservative 
estimate, fuel savings in this country of the 
order of £25,000 per annum—roughly three times 
as much as the industry furnished in each year 
by way of subscriptions to the Association. It 
was also suggested that something like 20 to 
25 per cent. of the cast iren melted in Great 
Britain was being melted in that type of fur- 
nace, a result which after seven years’ develop- 
ment was very striking. By means of meetings 
and reports, iniormation was distributed to mem- 
bers, and he had no doubt that the mere 
machinery of bringing people together around 
the same table had advantages which could not 
be ignored. 

Coming to what the Council felt should be done 
to ensure a contented permanent staff, the grow- 
ing experience of which, of course, became in- 
creasingly valuable, the President said that the 
men who found their careers in that work did 
not ask for large material reward; the leasi 
that the Association could do for them was to 
provide reasonable accommodation, free from 
noise and external <listraction, and with the 
equipment and apparatus essential to the con- 
duct of their work. They did not ask for lavish 
or luxurious accommodation; but they could not 
he expected to do decent work unless they were 
decently housed. Subject to satisfactory work 
being done, they should also be able to look for- 
ward to reasonable progress and to have available 
a contributory superannuation scheme, which the 
Council hoped to provide at no distant date. 

With respect to apparatus and equipment, it 
would be agreed that it should be not merely 
adequate in variety, but the best of its 
kind. That equipment was to be used for very 
important work, and unless it were available we 
should probably be missing something worth 
many thousands of pounds a year. Further- 
more, we had to maintain the prestige of this 
country and, indeed, of the Empire in this field 
of work, and it was not right that countries 
with lesser responsibilities and smaller resources 
should be better provided. At its lowest com- 
putation it was not good business, and he 
appealed to all common-sense men to think that 
matter over. 


Grant-Earning Gifts 


The Council envisaged a scheme which would 
cost £30,000, although he would feel safer if he 
said £40,000. By arrangement with the Associa- 
tion’s good friends of the Department of 
Scientific and Industrial Research, he believed 
that contributions for that purpose would be 
treated as grant-earning. The scheme under 
which the Association was working with the 
Department permitted more grant to be earned 
than was possible with the present income, and 
at the middle of 1939 a new five-year period 
would open. If members of the Association were 
prepared to furnish a sum roughly equivalent to 
double their normal annual subscription, prefer- 
ably, but not necessarily, spread over a period 
of years, the aim in view would be accomplished, 
for it should yield £15,000. The Council re- 
garded the question of equipment and apparatus 
as the first consideration and that of accommo- 
dation as secondary. It must not be thought 
that accommodation was not important; it was 
only just secondary to equipment. What they 
desired was to ensure that members had available 
through the Association all that was required 
adequately to carry out their responsibilities to 
the industry. The staff kept an eye on what 
was being done abroad, and were naturally 
jealous of the standing and prestige of the in- 
dustry so far as this country was concerned. 
Therefore, he was glad to make the first official 
announcement of the scheme, which he warmly 
commended to the attention and the generosity 
of the industry. 

To those firms who had yet to be persuaded to 
support the Association, he said that the work 
of the Association was of undoubted benefit to 
the industry as a whole, and hence to all firms 
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in it. He hoped all non-member firms would 
soon conclude that they could scarcely fail to 
benefit from such an annual expenditure; and 
in that he was fortified by the recent remarks 
of the Prime Minister at Manchester, in re- 
ferring to the growth and importance of the 
research association movement and to the neces- 
sity for increasing our expenditure in that 
direction. One of the greatest difficulties had 
always been to enlist the active interest and 
support of the user of those products in so far 
as he was not the maker. The general public, 
of course, could scarcely be expected to respond ; 
but he had in mind principally those engineering 
and other works not having foundries, and who 
bought their supplies from founders. Hence, 
he felt fully justified in extending the invitation 
to support the scheme to all who were concerned 
with the industry. 

In such a widespread and_ relatively un- 
organised industry, concluded the President, the 
Association must rely on its good friends, the 
Press, to make known the points on which he 
had concentrated; he thanked them for their 
assistance in the past and for their continued 
co-operation. He wished the Association every 
possible success in the coming year, and said he 
would do his best to raise the money for the new 
equipment and premises which the staff needed 
so badly. But in that work he must have the 
co-operation and sympathy of every member of 
the Association. 

The Ricut Hon. Viscount Fatmoutn (Depart- 
ment of Scientific and Industrial Research), who 
was invited to speak, commented on the vitality 
and life of the founding industry, and said that 
although a few years ago there were some age- 
long industries which were content to proceed as 
their grandfathers had done, practically all in- 
dustry nowadays appreciated the vital import- 
ance of industrial research. The Government 
was fully alive to the importance of industrial 
research, as was evidenced by the activities of 
the Department of Scientific and Industrial 
Research. Until recently the Advisory Council 
of that Department had been presided over by 
Lord Rutherford, one of the greatest experi- 
mental physicists who had ever lived, and whose 
name would go down to coming generations as 
that of one of the outstanding men of all time. 
He had been the heart and soul of the Industrial 
Research Council, and all who had known him 
were appalled by his sudden death. 

Referring to the support which the Govern- 
ment was giving to industrial research through 
the Department, Lord Falmouth said that about 
£600,000 of the taxpayers’ money was spent in 
research each year. Quite a considerable part 
of that was spent by research associations, and 
a considerable sum was devoted to the main- 
tenance of the National Physical Laboratory. 
There were research associations serving all the 
great industries of the country, and, of course, 
the cast iron industry was one of the most im- 
portant. Of the income of £16,000 odd of the 
B.C.1.R.A., some £5,000 or £6,000 was given by 
the Department of Scientific and Industrial Re- 
search by way of grant. But that was not all 
that the Association could be entitled to under 
the present arrangement; if it increased its 
income from the industry it could obtain another 
£2,000 a year from the Department. He hoped 
sincerely that the Association would do its best 
to secure further subscriptions during the next 
two years, so that it could earn that extra 
£2,000 a year. 

The co-operative research that was being 
carried out in England, he continued, was 
unique among the countries of the world. Much 
research was carried out in the United States, 
often in magnificently equipped establishments. 
In England, we had not the great aggregations 
of capital which enabled them to establish such 
great individual research laboratories; but 
through co-operative research, by means of which 
the smaller units could get together and pool 
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their resources, we were able to provide facili- 
ties equally good as, if not better than, the 
Americans had in their great laboratories. Lord 
Falmouth endorsed the appeal made by the 
President for funds with which to provide further 
accommodation and equipment; he assured the 
members of the Association that the Department 
wished to help them as much as it could, and 
that it wanted them also to help themselves, and 
said he was sure that the Association, with the 
co-operation of the Department, would go 
forward to even greater achievements than those 
of the past. 


Mr. Watter Hices, M.P., proposing a vote 
of thanks to the President for his address, said 
that the Earl of Dudley was well known through- 
out the country for his very great interest in 
research, and his interest was very highly 
appreciated. It was impossible for the average- 
sized business to carry out research on all the 
products it used. His own business, for example, 
used a large number of semi-finished products— 
steel, cast iron, copper, insulation, varnishes, 
and a huge number of components. A business 
might be able to carry out research on its main 
product, but such a business as his could not do 
research on cast iron. That argument applied 
to a large number of people and, therefore, they 
combined, their united efforts producing results 
beneficial not only to the subscribers, but ulti- 
mately to their whole industry, through which 
the results percolated, and to the nation. 

The fact that we manufactured here a large 
number of commodities under licence proved 
that countries abroad, where research organisa- 
tions existed to a greater extent than in this 
country, were ahead of us in original production. 
Again, the fact that many British factories 
were using machinery made abroad proved that 
the countries in which those machines were made 
were leading in those particular productions. 
It was only by industrial research that we could 
compete with foreign nations and equip our 
factories with all-British equipment. Discussing 
the Association’s need for further funds and for 
Government assistance, he said that everybody 
wanted Government assistance. He believed 
that assistance was wanted, more from within 
the industry. The output of cast iron in this 
country was in the neighbourhood of 600,000 or 
700,000 tons per month, equivalent to 7,000,000 
or 8,000,000 tons per annum. Assuming its 
average value was £10 per ton—a_ ridiculous 
figure—it represented an enormous turnover, of 
about £70,000,000 a year. The Cast Iron Re- 
search Association, however, had spent £16,400 
during the past year, equivalent to a little over 
4s. per £1,000 turnover. 

Mr. Cartes W. Bice (President, Institute of 
British Foundrymen), seconding the vote of 
thanks to the President, said that presumably 
the Association, when inviting the Karl of 
Dudley to become its President, had acted on the 
principle that when we wanted something done 
we appealed to the busiest man we knew. They 
all admired the enthusiasm and energy with 
which he approached all his tasks. To all who 
were concerned with the development of one of 
our oldest industries, concluded Mr. Bigg, the 
address given by the Earl of Dudley to the mem- 
bers and friends of the B.C.I.R.A. must be of 
the greatest possible encouragement. 

Dr. Harotp Hartiey (Chairman of Council), 
who supported the vote of thanks, took the 
opportunity also to refer to the Association’s 
activities. The activities of the British Broad- 
casting Corporation, he said, had made every- 
body familiar with the methods adopted by those 
who, on Sunday evenings, appealed on behalf of 
charitable organisations. The B.C.I.R.A., how- 
ever, in appealing for the £30,000 or £40,000 
required to provide new accommodation and 
equipment, could not go to the general public; 
it was not a charitable organisation in the ordi- 
nary sense, but was founded, with the support 
of the Department of Scientific and Industrial 
Research, as a centre of research and develop- 
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ment for the cast iron founders. As the Presi- 
dent had said, it was good business to become 
a subscriber to the Association. Dr. Hartley 
emphasised also that one of the functions of the 
Association was to ensure that there should be 
planned development throughout the industry. 
[t was of no use relying on brilliant discoveries 
by brilliant individuals, for brilliant individual]s 
were few and far between, and the number of 
such discoveries was of the second order of mag- 
nitude. Most discoveries were made as the result 
of hard work along intelligently thought-out 
lines. The Association had officials who spent 
their whole time thinking of cast iron, the im- 
provement of its qualities and the extension of 
its applications; they studied metallurgical pro- 
cesses with the single thought in mind as to 
whether developments in those processes became 
applicable to cast iron. He contended that that 
was very valuable. Reference had been made by 
the President to certain tangible results of their 
work; but, in addition, the work was having a 
moral effect. It was raising the standard of work 
throughout the whole industry. 

The vote of thanks was carried with enthu- 
siasm and the gathering toasted the President. 

The PrestpENT, expressing his thanks for the 
manner in which the toast had been proposed and 
the very generous and hospitable manner in 
which it was received, said he felt he could really 
count on the support of all the members in the 
appeal for funds. He was determined that by 
the end of his year of office, with the help of the 
members, the Association would have gained the 
money it sought for its very important work; at 
any rate, if the money were not raised he would 
be extremely disappointed. 


Pickling Iron Castings with Hydro- 
fluoric and Sulphuric Acids 


The process of pickling iron castings with 
hydrofluoric and sulphuric acids, which was the 
subject of an inquiry in the Jovurnat for 
October 21, is carried out in a lead-lined tank, 
having a match-board lining to protect the 
soft lead. Two other tanks are required, one to 
contain clean running water and the second an 
iron tank heated by steam and filled with a 
dilute solution of soda. 

To start, No. 1 tank is filled to within a few 
inches of the desired working height with water, 
and hydrofluoric and sulphuric acids are added 
at the rate of half a gallon of each to every ten 
gallons of water. The acids should be measured 
out in a lead-lined bucket, and the operators 
should wear rubber gauntlet gloves to protect 
their hands. No. 2 tank is filled with water, and 
No. 3 tank is a 10 per cent. solution of washing 
soda, warmed nearly to boiling point. 

The castings are lowered, by means of mild 
steel hooks, into No. 1 tank, and allowed to re- 
main therein about 4 hours. The castings should 
next be removed and swilled in water in No. 2 
tank, and then transferred to No. 3 tank con- 
taining hot soda solution, where they should be 
left for sufficient time to get really warm, so 
that the acid is thoroughly neutralised, and suffi- 
cient heat is absorbed to dry the castings 
quickly. They are finally swilled again in water 
in No. 2 tank. 

The strength of the acid bath is maintained 
by the addition, whenever necessary, of equal 
quantities of each acid, in quantities which are 
determined by titration. When the strength is 
satisfactory, the evolution of gas from the cast- 
ings should resemble the rise of gas from soda 
recently drawn from a syphon. 

A fair amount of mud and insoluble dirt 
accumulates in the pickling tank and the soda 
tank, and this should be removed as often as 
necessary with a scoop. A dirty scum forms on 
the top of the soda solution while it is being 
used. This needs to be skimmed off frequently. 


N. L. E. 
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Activities in East Anglia 


A visit to the Nacton Works of Crane, 
Limited, Ipswich, was the first event in the 
winter session of the East Anglian Section of the 
Institute of British Foundrymen. Members ot 
the London Branch also participated in the visit, 
which took place on October 21. 

The plant is particularly interesting, due to 
its extensive application of mechanisation to 
the production of pipe fittings, valves, radiators 
and central-heating apparatus. Much of the 
machinery has been designed by the firm to fulfil 
its special reyuirements. The visit afforded an 
opportunity of seeing balanced-blast cupolas in 
action, as one is installed in the grey-iron 
foundry and another in the malleable foundry. 

The visitors also inspected the new laboratory 
building which is in the course of completion, 
and which is designed to cater for the routine 
requirements of the malleable, grey-iron and non- 
ferrous foundries, and also for research work 
and special investigations. The building is of a 
single storey and self-contained, being well sepa- 
rated from the main works and surrounded by 
grass verges. Even in its unfinished state it 
gave every indication of eventually being defi- 
nitely superior to the usual laboratory installed 
for foundry control. 

After the inspection of the plant tea was pro- 
vided, and on behalf of the visitors Mr. L. J. 
TrpnENHAM thanked Mr. G. C. Detlefsen, Mr. 
H. H. Shepherd and the guides. The vote of 
thanks was seconded by Con. C. Portway. 

Following the works visit an ordinary meeting 
was held in the lecture hall at the Central 
Library, Ipswich. Mr. L. J. Tispennam gave 
his presidential address, which was followed by 
the reading of Mr. A. H. Squire’s Paper on 
‘*Some Problems Involving the Accuracy of 
Machine-Moulded Castings,’’* and also by a 
Paper on “‘ Metal Patternmaking and Machine 
Moulding,”’ read by Mr. H. M. Asporr. 


Presidential Address 

In the course of his address Mr. L. J. 
TIBBENHAM said that there had recently been 
an exhibition in London, and the foundry equip- 
ment industry was very badly represented. He 
did not know whether the industry was too 
busy, or whether it was not interested. How- 
ever, he was sorry to see the bad representation. 
There had not been any great advance in the 
foundry industry during the past 10 years. 
There were, of course, new core-blowing machines 
and cupolas, but in very few cases were there 
any drastic improvements. He said he liked to 
see progress. Another thing which had affected 
the foundry industry was the greatly increased 
cost of raw materials and increased rates of 
pay. 

He suggested that in the future very large 
castings would be replaced by welding, likewise 
small castings. Even to-day, he said, some of 
the small castings have been replaced by other 
materials, such as bakelite. 


Coronation Competition Awards 
Announced 


It is announced that the prizes in the Corona- 
tion Competition, organised by the Lancashire 
Branch of the Institute of British Foundrymen, 
have been awarded as follow :— 

First Prize.—Mr. T. R. Harris, of Cambourne, 
Cornwall, for a Paper entitled ‘‘ The Production 
of Some Intricately-Cored Castings, Illustrating 
Some Aspects of Modern Ferrous Foundry 
Practice.” 

Second Prize.—Mr. A. R. Parkes, of Stow- 
market, Suffolk, for a Paper entitled ‘‘ Metal- 
lurgical Control in a Repetition Foundry 
producing Grey Cast Iron.”’ 

No entries were received for the Non-Ferrous 
Section of the Competition. 


* FOUNDRY TRADE JOURNAL, April 15, 1937, p. 319. 
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Impact Testing 
Stand 
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from a Physical 
point’ 


By R. V. SOUTHWELL, F.R.S. 


As the author and his colleagues see the matter 
at Oxford, whatever be the purpose for which 
impact-testing was developed (that is, whether 
as an acceptance test having its own intrinsic 
value, or merely as a convenient check on heat- 
treatment), every accepted test can be said to 
have this feature, that a standardised specimen 
is subjected to a standardised type of impulsive 
loading (what one might call a ‘ standardised 
bad time ’’) in a standardised machine, and the 
measured quantity—in this Paper it will be 
termed the ‘‘ work done to fracture ’’—is taken 


difficulty of standardisation come mainly from 
this fact, that there is no real understanding of 
its dimensional factors? 

What is, ultimately, the purpose of an impact 
test? Admitting its value as a control test, 
what property of the material does one really 
seek to measure? Is it such as could be measured 
(though perhaps less conveniently) in other ways, 
or is one concerned with some quality not re- 
vealed by static tests, and, if so, is that quality 
desirable? No apology is made for these ques- 
tions as unpractical, even to those who are con- 
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as an indication of merit. (The author does not 
say ‘‘ figure of merit,’’ since it has been empha- 
sised by many authorities that the measured 
quantity is to be interpreted not absolutely, but 
qualitatively, and only in relation to the known 
composition, etc.) 

Now manifestly this procedure, and therefore 
any test to which it is applied, is justified from 
the standpoint of a steelmaker who desires to 
ensure a satisfactory product; any experiment 
which can help him, and is easy to carry out, has 
earned its place in the scheme of mechanical 
tests. But can.an experiment be considered 
satisfactory by the scientific metallurgist, as to 
which there is no agreement regarding the pro- 


1200 SPECIMEN NUMBERS 


7? 43 45 47 36 57 7 7 
7 
= \ Z 
>» 
S 


Fie. 2.—Izop (BROKEN “LUINE) AND OxFoRD 
(Sorry Ling) ENercies CoMPAReD. 


perty which is measured, or basis for the reduc- 
tion of results? From the older static tests— 
tensile, torsional or compressive—although their 
interpretation seems less simple now than it did 
to their originators, one does at least obtain re- 
sults expressed in units which are physically 
comprehensible—elongation as a percentage of 
the original gauge-length, ultimate stress in tons 
per square inch, and so on; but what is to be 
said of a test in which both the need and the 


* From a Paper contributed to a discussion organised by the 
Manchester Association of Engineers on October 29. 


cerned only to produce better steels; for until 
one has defined the purpose for which a test is 
intended, how can one argue with those who press 
for its deletion, or discuss the merits of any par- 
ticular technique? 


The Oxford “ Ballistic” Machine 


This desire to get down to fundamentals 
underlay even the first experiments, which were 
planned not to test a particular material, but to 
check what seemed to be an unproved assumption 
made in existing tests—that the measured ‘‘ work 
done to fracture ’’ does in fact represent energy 
absorbed by the specimen. Since the quantities 
actually measured are the initial and final ener- 
gies of a certain mechanical system, any leakage 
of energy which may escape observation will on 
this basis be wrongly credited to the material ; 
the author suspected that a leakage to earth 
must occur in machines of the rigid-pendulum 
type and he set himself to measure its amount. 
Thus he was led to the “ ballistic pendulum ” 


Figs. 3a AND 3B. 


design, an idea suggested in 1921, but which did 
not materialise until Mr. Lavery set up the first 
machine in 1930. 

Details of the machine are more easily under- 
stood from a diagram than from a lengthy de- 
scription; Fig. 1 shows (substantially) the 
arrangement now adopted. Using a machine of 
this type, Mr. Lavery was able to fracture simi- 
lar specimens by the same kind of loading both 
in an Izod machine specially “‘ tuned” to give 
accurate readings, and ballistically.’”’ Results 
confirmed the expectation that the ‘‘ Oxford ”’ 
figures would be lower. The most conclusive 
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evidence was obtained from 50 specimens of an 
identical material (Vickers’ ‘‘ Vibrac V.30’’); 
it is given in Fig. 2, whence it appears that 
between 4 and 5 per cent. of the Izod figure 
represents energy transmitted to ‘‘ earth ’’ as a 
shock wave. 


The Oxford Specimen and Method of Loading 


Almost as soon as the new machine was in 
operation, equally strong objection was taken to 
current methods of applying the impulsive force. 
In the lzod test, where the specimen is held as 
a cantilever (Fig. 3a), the resultant action at 
the notched cross-section has a shearing com- 
ponent superposed upon the bending-moment ; 
and in the Charpy test, where the specimen is 
notched at its central section and broken by a 
striker impinging on it at a point immediately 
behind the notch (Fig. 38), the stresses which 
are brought into existence can only be conjec- 
tured. There was no hope of explaining fractures 
caused by such complicated stress-systems, and 
it was therefore decided to break the specimens 
under ‘‘ four-point loading,’ using a “ yoke ”’ 
to transmit the force of impact, as shown in 
Fig. 4. Here the usual milled rectangular speci- 
men is replaced by a much cheaper specimen 
which can be machined at one setting in a lathe: 
and although the stress-distribution is compli- 
cated by the necessity of a notch to start the 
fracture, it can at least be said that this occurs 
under stresses which (by symmetry) are purely 
normal. 

The author has employed this type of specimen 
in all work done since 1930. It has greatly cheap- 
ened the cost of the experiments, while the 
ballistic machine has enabled him to impose 
checks on his observations (e.g., by keeping a 
‘momentum account ’’) which would not be pos- 
sible in a conventional machine. Systematic 
experiments made by Lavery in the latter part 
of 1932 showed that the results are insensitive 
to small variations (e.g., sharpness of notch) 
which can occur due to errors of workmanship ; 
on the other hand, later experiments by H. 
Hallam (1934) proved conclusively that the 
power to detect ‘ notch-brittleness’’ had not 
thereby been lost, and recent work by E. Warlow- 
Davies (1936) has demonstrated the general pro- 
portionality of Izod and ‘‘ Oxford ”’ figures over 
a wide range (Figs. 5 and 6). 


Results Obtained: The “Area Law” 


The author now has two “ ballistic ’? machines 
in operation, with the result that from each large 
specimen he can obtain, in effect, three tests on 
the same piece of material. This is for the reason 
that broken half-specimens, in the ‘ Oxford ”’ 
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test, show hardly any sign of plastic distortion ; 
practically all of the ‘“‘ work done to fracture ”’ 
has been absorbed by material in the region im- 
mediately adjoining the fracture. The crack runs 
straight across the plane of the notch and for 
either size of specimen the energy absorption 
is closely (though not exactly) proportional to 
the area of fracture: that is why, in Figs. 5 and 
6, the ‘‘ Oxford ”’ figures are expressed in foot- 
pounds per sq. in. 

In objection to the claim that practically all 
of the energy absorption occurs in a region im- 
mediately adjoining the fracture, it has been 
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urged that on this view the proportionality of 
Izod and ‘ Oxford ’’ results, Figs. 5 and 6, is 
not intelligible, because, undoubtedly, in the Izod 
test, much of the energy goes to produce genera! 
distortion of the specimen. This difficulty, the 
author thinks, is more apparent than real, and 
will disappear if (as seems reasonable) one 
assumes that in a standardised specimen the total 
energy of fracture is partitioned in a constant 
ratio, for then the total energies of fracture will 
be proportional, even though the ratio has very 
different values in the two tests. 

As the author visualises the test, a notched 
specimen is necessary because (unless the material 
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ping no doubt occurs in the crystals immediately 
adjoining the root, a simple argument shows 
that it must be extremely localised. Thus one 
attains, finally, to a picture in which all im- 
portant occurrences are confined to a thin layer 
containing the surface of fracture, and one may 
expect to find (as, very approximately, one does) 
that the ‘‘ work done to fracture’ is expressed 
by an ‘‘ area law.” 


Experiments Using Static Loads 
This theorising (possible only because of the 
manner in which the specimen is loaded) can to 
some extent be checked, because it is easy to 
load specimens similarly in a static test (Fig. 7) 
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is very brittle) an unnotched specimen would 
absorb the energy of the striker without frac- 
turing—it would dissipate it in plastic distortion. 
But if a crack is compelled to start, then a tough 
material absorbs more energy, because by resist- 
ing the spread of the crack it brings into 
existence stresses which are outside its own 
elastic limit; a notch-brittle material, on the 
other hand, opposes so little resistance to the 
spread of a crack that this can run through the 
specimen without overstraining more distant 
parts and, in consequence, little energy is 
absorbed. In conventional tests, much of the 
work done to fracture a tough material is ex- 
pended in producing plastic distortion of parts 
remote from the fracture: qualitatively it gives 
an indication of the local stress required to pro- 
pagate a crack, but only if one adopts a standard- 
ised specimen, of which the plastic distortion will 
be definite for a definite value of that stress. 
If one could eliminate plastic distortion in 
regions remote from the crack, the exact shape 
of the specimen would no longer be important ; 
that is what is done in the ‘‘ Oxford ”’ test, and 
that (the author believes) is why his results are 
insensitive to small variations of form. 


Suggested Explanation of the “Area Law” 

Of the happenings in an ‘‘ Oxford ’’ specimen, 
the author states that two things are known— 
that fracture occurs in the plane of the notch, and 
that the stress which acts across this plane must 
(by symmetry) be purely normal; hence, it would 
seem, fracture occurs when—and only when the 
cohesion of the material is overcome, i.e., the 
molecular forces of attraction between opposite 
sides of the plane. The start of the fracture, no 
doubt, is conditioned by such factors as the 
depth and sharpness of the turned notch, but 
the width of the section is negligible at the 
start, and thereafter it is the sharpness of the 
natural crack which determines the stress-con- 
centration, not factors which can vary on account 
of errors of workmanship. 

One may be certain that the natural crack is 
very sharp, so the stress-intensification at the 
root must be enormous, and except as regards 
its cross-section, the shape of the specimen can 
have little effect. Again, though plastic slip- 
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and to measure the ‘‘ work done to fracture " 
under slow-loading conditions. Work on these 
lines was done by Lavery as early as 1930, and 
throughout the author’s investigations static 
experiments have kept step with the impact 
tests. It is very significant that they reproduce 
all the essential features of the latter; thus 
Hallam showed (1934) that they serve almost cas 
well for the detection of ‘‘ notch brittleness, ° 
and that the results are expressed by a very 
similar ‘‘law.’’ Recently Warlow-Davies (in 
work for a thesis not yet published) has greatly 
improved their accuracy, and in diagrams re- 
lating the resultant action and distortion he has 
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usually interpreted, which is something distinct 
from ductility and of importance in parts which 
are liable to shock, because it controls the spread 
of a natural crack. Warlow-Davies’ experiments 
suggest that it is operative even when the crack 
is formed under static loading, so that shock is 
not the essence of the problem; but an impact 
test seems the most convenient means to its 
investigation, and in this sense may be said to 
give additional information. The author cannot 
see, as yet, anyother ground on which the impact 
test can be justified from a physical standpoint; 
but his view, if correct, implies that practical 
conditions should be reproduced as closely as 
possible, i.e., that the spread of the crack should 
be conditioned by principal stresses. In 
theoretical objection to the Izod and Charpy 
tests the author has stated that their stress- 
distributions are incalculable; as a_ practical 
objection he contends that they correspond with 
nothing likely to occur in service. 

What are the circumstances governing the 
spread of a natural crack? It is a question 
which many investigators have studied in rela- 
tion to fatigue, but there it is complicated by a 
multitude of factors, and no satisfactory answer 
appears to be forthcoming. One would expect 
the problem to be more simple when the crack 
is formed continuously, whether the process be 
fast or slow, but (as it appears) because 
current methods of loading have entailed dis- 
tortion of the specimen as a whole, relatively 
few attempts have been made to explain crack- 
formation under these conditions. 

The most pressing problem in this study of 
natural cracks may be termed the problem of 
scale-effect. It lies at the bottom of all ques- 
tions of dimensions and their standardisation. 
Why do dimensions matter? Why are non- 
concordant results obtained from specimens of 
differing size? A striking example of scale-effect 
is shown in the two curves given in Fig. 8. They 
may not have caused surprise, for it is a common- 
place that large specimens are more “ brittle ”’ 
than small. Why? 

A scale-effect in specimens broken by impact 
does not necessarily conflict with theory, because 
the velocity of stress-propagation is the same 
both in large pieces and in small. But in 
regard to two specimens geometrically similar 
and tested statically, theory would argue thus :— 
Similar distortions wil] satisfy all the conditions 
of equilibrium, whether elastic or plastic: they 
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laid foundations on which, some day, the author 
hopes that a tolerably fundamental theory will 
be erected. Extremely satisfactory ‘ repeats ’’ 
were obtained: Fig. 8 is a typical diagram. 
The author believes the purpose of an impact 
test is to measure the resistance of a material to 
the spread of a natural crack, i.e., its power to 
resist fracture as contrasted with plastic dis- 
tortion. This, right or wrong, is the assumption 
on which work is proceeding at Oxford. He 
believes that there is a quality of materials, not 
revealed by static tensile tests as these are 
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Fig. 8.—DIscREPANCY BETWEEN RESULTS ON 


LARGE AND SMALL SPECIMENS. 


entail the same strain at corresponding points, 
therefore (in a given material) the same stresses ; 
so the two specimens should behave similarly 
under similar load-systems. The stresses occur 
on areas which are proportional to the squares 
of the linear dimensions, so the forces required 
for equilibrium will vary as L’, and the bending 
moments and energy of fracture will vary as 
L*, L denoting the scale-ratio. In Fig. 8, since 
the bending moments for the smaller specimen 
have been multiplied by 8 (L = 2), according to 
this argument the two curves should be identical. 


f 


4 
|_| 
m 
or 
| Ww 
T 
m 
by 
m 
p 
ol 
it 
tl 
a 
si 
| 
| n 
| te 
| 
1000 
| 
Machine 
Gauge 
Wi Specimen | 
_. Bebween _. 
Supports 
[| 


NoOvEMBER 11, 1937 


In seeking to account for this discrepancy one 
may not have recourse to a mysterious ‘‘ speed ”’ 
or ‘skin effect,’ so-called ‘‘ explanations ”’ 
which merely alter the statement of the difficulty. 
The discrepancy is a feature of static experi- 
ments and the fracture can hardly be governed 
by properties of the material lying close to the 
machined surface. Nor can_one reject the ex- 
perimental evidence, for the discrepancy is quite 
outside the margin of possible error. Therefore, 
it appears, something must be wrong with the 
theory, and all that can well be wrong is its 
assumption that the specimens are geometrically 
similar. 

When two specimens are made of the same 
material, the larger has relatively the finer 
microstructure, and as such may be expected 
to behave as though more brittle. The sign 
of this explanation is correct and it is based 
on common experience; but it, too, restates 


Fies.—9a aNvD Qs. 


rather than removes the difficulty, since brittle- 
ness is merely the quality of low resistance to 
fracture, and it is not known why it should be 
characteristic of fine-grained materials. Geo- 
metrical similarity does not extend to the limit- 
ing range of action of cohesive forces, for it is 
these ultimately (after plastic slipping has had 
its effect in re-adjusting stresses) that alone 
can resist the spread of a crack. 

Assume two specimens geometrically similar 
and similarly deformed by an action of the kind 
which is imposed in the ‘‘ Oxford ”’ test (Figs. 9), 
and instead of the assumption usually made in 
regard to cracks, suppose that forces of cohesion 
operate in those parts of the crack where the 
width is less than the radius of molecular attrac- 
tion. In the smaller specimen (Fig. 9a) one 
may suppose them to be operative in the part 
PQ at the root of the crack. 

Now, according to the argument from dimen- 
sional theory for similar distortion of the larger 
specimen, it is necessary that corresponding 
forces should be operative in the part P’Q’ of 
its (geometrically similar) crack. But cohesive 
forces will not operate in the region of Q’ because 
there the crack is too wide: they will be re- 
stricted to a smaller region P’R’, and to this 
extent the resisting moment will be reduced. 
Arguing in this way, one obtains a qualitative 
explanation of the curves in Fig. 8. 

What seems wanted now is a theory which 
will make this explanation quantitative and the 
author is trying to develop one. It must be 
macroscopic and in some degree it must be 
illogical, since in a theory which contemplates 
materials of the nature of a structureless jelly 
there can be, strictly, no place for molecular 
forces. But although illogical, it may still be 
useful, and these, for the present, are the lines 
along which the author will make his search. 


(Concluded from next column.) 


were presented, one by Mr. C. H. Kain, of the 
London Branch, entitled ‘‘ Can the Metallurgist 
Run a Foundry?” and the other by Mr. A. 
Tipper, B.Sc., of Birmingham, entitled ‘‘ Syn- 
thetic Sand versus Natural Sand.” 

Mr. Kain’s Paper provoked very useful dis- 
cussion, but unfortunately the discussion of the 
second Paper had to be postponed to a later date 
owing to lack of time. Two talkie films describ- 
ing the Austin motor-cars and works were shown 
by courtesy of the Austin Company. 


Altogether the conference was an undoubted 
success. 
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German Foundrymen’s Technical 
Association 


The German Foundrymen’s Technical Associa- 
tion is to hold a special meeting dealing with 
non-ferrous foundry practice in the Great Hall 
of the V.D.I. building, 37, Hermann Goering 
Strasse, Berlin, on November 26 and 27. The 
programme, in addition to including a number 
of works visits, has arranged for the following 
Papers to be presented :— 


“Casting Technique and Anodising of 
Aluminium and Aluminium Alloys,”’ by Ing. H. 
Rohrig (Lautawerk). 


Melting and Casting of Lead-Calcium 
Alloys,’ by Count von Géler (Frankfort-on- 
Main). 

‘** Casting of Remelted Aluminium, Pure and 
Alloyed,’ by Prof. Dr. Ing. W. Guertler 
(Berlin). 

Magnesium Castings,” by 
Luyken (Berlin). 

‘* New Knowledge on the Influence of Melting 
and Casting Conditions on the Gas Content and 
Structure of Aluminium Alloys,’’ by Dipl.-Ing. 
G. Giirtler (Frankfort-on-Main). 


‘* Progress of Electric Heating in the Heavy 
and Light Alloy Non-ferrous Foundry,’ by Dr. 
Ing. Fr. Knoops (Freiburg). 


Oil Furnaces in the Non-ferrous Foundry.” 


‘* Establishment of a Unified Price List in the 
Non-ferrous Foundry Industry,” by F. Héhne 
(Leipzig). 


Further detailed information can be had by 
applying to the Geschiftsstelle des Vereins 
deutscher Giessereifachleute, 100, Friederich- 
strasse, Berlin, N.W.7. 


Dipl.-Ing. H. 


Birmingham-London Joint Meeting 


The Birmingham Branch of the Institute of 
British Foundrymen acted as hosts to the London 
Branch on October 22 and 23. Last year a suc- 
cessful meeting was held in London, and this 
was the first occasion on which the Birmingham 
Branch had entertained members of another 
Branch. A party of about 20 London members 
were met at Coventry on the Friday morning, 
and were conveyed by cars to the works of Ster- 
ling Metals, Limited, Northey Road, there join- 
ing the Birmingham party. After making a 
tour of the works, during which members had 
an opportunity of observing the manufacture of 
castings in Elektron metal, the whole party pro- 
ceeded by cars to the works of Midland Electric 
Manufacturing Company, Reddings Lane, Tyse- 
Jey, Birmingham, partaking of luncheon en 
route at the Phenix Hotel, Coventry. About 
50 members visited Sterling Metals, Limited, but 
the number rose to 90 for the afternoon. visit. 

At the Midland Electric Manufacturing Com- 
pany’s works the members saw the recently in- 
stalled mechanised plant, which constitutes one 
of the most up-to-date mechanised foundries in 
the country, and were afterwards entertained to 
tea by the management. 

In the evening the London members were en- 
tertained at an informal supper at the Golden 
Eagle Hotel, and thanks to the assistance of 
Mr. Percy Owens (comedian) and the orchestra, 
everyone spent a most enjoyable evening. 

On Saturday, October 23, about 75 members 
visited the Austin Motor Works at Longbridge, 
and made a tour of the machine and press shops 
and the steel and iron foundries. Luncheon was 
taken at the works, followed by the business 
meeting, which was held by courtesy of the man- 
agement in the Austin showrooms. Two Papers 
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Action of Alkalis on 
| Refractories 


Discussing the action of alkalis on refractories 
in Report No. 385 of the Materials Sub-Com- 
mittee of the Verein deutscher Hisenhiittenleute, 
published in ‘‘ Stahl und Eisen,’’ F. Hartmann 
suggests that the increasing use of alkali-contain- 
ing slags in metallurgical practice makes a com- 
prehensive experimental survey of the action of 
alkalis on refractory materials desirable. In in- 
vestigating this aspect of the subject of refrac- 
tories’ properties, the author distinguishes be- 
tween attack from alkaline vapours, molten 
alkalis and alkaline-containing slags. 

Experimental work by the author showed that 
alkaline vapours caused a fairly rapid transfor- 
mation of the fine matrix of silica bricks already 
at moderate temperatures, this matrix being in 
fact dissolved out from the surface. The resist- 
ance to this action increased with the size of the 
quartzite grains, but in all cases the silica bricks 
retained their shape and strength. On the other 
hand, firebrick, when attacked by alkali vapour, 
became depth-softened already at 1,000 deg. and 
were readily deformed. In contact with molten 
alkalis, a vitreous film of slag was produced on 
the surface of firebrick, which commenced to 
swell to a marked degree. Magnesite bricks were 
found comparatively stable under both forms of 
attack, but chrome-ore/magnesite bricks very 
easily disintegrated when exposed to either 
molten alkalis or alkaline vapours, the action 
penetrating right into the interior as the chrome 
ore was decomposed chemically. In spite of their 
high alumina content, bauxite bricks became dis- 
torted on exposure to the vapours of alkalis, the 
mass fusing to form an alkali-aluminium silicate 
melt and the volume of the brick increasing 
rapidly. 


Plastic Refractories 


The rammed lining of a hot-metal ladle com- 
posed of plastic refractory clay was completely 
destroyed by molten soda with the formation of 
a large number of fine cracks. Attack could be 
considerably reduced by using suitable refractory 
clays with low clay contents. Examination of the 
attack of alkaline-containing slags on magnesite 
bricks for pig-iron mixers indicated that these 
bricks were increasingly attacked as the alkali 
content of the slag increased, the bricks swelling 
considerably. This observation applied to slags 
with high contents of silica and lime. On the 
other hand, slags with a high Mn and Fe con- 
tent became more viscous as the alkali concen- 
tration rose, and were hence less liable to attack 
refractories. This result was confirmed by 
measuring the viscosity of such slags in relation 
to the temperature, on the basis of the assump- 
tion that a slag had a more active attack the 
lower its viscosity at a given temperature. 
The viscosity of highly-basic slags, similar to 
blast-furnace slags, could not be reduced by the 
addition of soda. 

In the discussion to this Report it was stated 
that of various alkaline salts sodium sulphate 
readily attacked refractories. In the desulphuri- 
sation of pig-iron with soda the slag had less 
action on the refractories than the vapours ris- 
ing from the melt, and which combined with the 
silica in the bricks, causing swelling and cracks. 
The problem as to which refractories were most 
resistant to alkali attack had not yet been dis- 
posed of. In ladles used for desulphurisation 
with soda a rammed lining had, however, proved 
more stable than a brick lining. According to 
M. Pasctuxe and E. Pererz, firebrick with a 
moderate alumina content (approximately 38 per 
cent.) and of exceptional high density (approxi- 
mately 8 per cent. pores) exhibited the greatest 
resistance towards fused alkalis and alkali-rich 
slags. The resistance to alkali could also be in- 
creased by the addition of graphite (5 to 10 per 
cent.), according to reports of the Solvay Com- 
pany. 
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Question Night in Falkirk 


PRACTICAL PROBLEMS SOLVED 


The recent ‘‘ Question Night’’ arranged by 
the Falkirk Section of the Institute of British 
Foundrymen, provided members with the oppor- 
tunity of discussing a variety of interesting 
practical problems. Mr. H. Cowan, B.Sc., chair- 
man of the section, presided over the meeting. 

The first question discussed was :— 


““ What are the causes of metal becoming dull 
towards the end of a run of about 12 tons in 
a 42-in, dia. cupola?’’ 

Mr. James Wricut suggested that it was due 
to too much air and too little coke. Mr. Jonn 
DonaLpson agreed that this was the crux of the 
matter. The experience of Mr. Wuti1aM 
McARrTHUR was that it was due to the dropping 
of the bed; he had found in practice that if the 
bed was increased the trouble disappeared. Mr. 
Henry McNair advised increasing the charge of 
coke slightly as the correct thing to do, and Mr. 
Ropert Ure suggested that the cupola operator 
might have wrongly estimated the amount of 
metal, and it was important to use a first-class, 
strong coke for the bed. 


‘““Why does there seem to be less cohesion in 
enamel on small castings than on large 
ones?” 

Mr. Donatpson’s opinion was that a thick 
casting did not have as good cohesion as a thin 
casting, due to the fact that the castings were 
over-fired. Mr. G. C. Witson pointed out that 
knobs and handles on doors often suffered from 
this lack of cohesion when enamelled. Mr. 
McNair described as unreliable the testing with 
a hammer for the extent of cohesion. It might 
be due to inefficient sand or shot blasting of the 
knobs or handles; this was as important as the 
relative thicknesses of the castings. Mr. 
Donatpson added that the difficulty was some- 
times due to design. He did not think a per- 
fect casting ever came into the enamelling shop, 
from the designer’s point of view. The Cuarr- 
MAN agreed with this comment, and said the 
trouble was due particularly to differences in 
section. 


‘“Can any method be arrived at to control the 
moisture content of moulding sand ?”’ 

Mr. McNair presumed that facing sands were 
meant, and said it was simple to test with a 
moisture meter, which was not expensive. In the 
opinion of Mr. R. Kipp, the problem was diffi- 
cult, and each case could be settled only by find- 
ing a solution for the various problems as they 
arose. Mr. Ure referred to a machine which 
controlled the moisture content of sand, but 
which was not economical in use, and the CHarr- 
MAN agreed that it would pay only in a 
mechanised foundry where large quantities of 
the same type of article were produced. 


“Tt has been claimed that wet coke is at least 
as efficient as the same quality in the dry 
state for cupola work. Is this so, and if so, 
why ?” 

Mr. McArrtuur’s objection was that in a 
wagon of 10 tons of wet coke they were also 
paying partly for the water. The CHarrMan, 
agreeing, created laughter by saying that Fal- 
kirk water was not as dear as 35s. and 40s. a 
ton. Mr. Donatpson said there was definitely 
a difference, and one would get a higher tempera- 
ture with the same weight of wet coke than of 
dry. When the coke was passing down the 
cupola, the moisture evolved as steam hindered 
combustion. The coke reached the bottom before 
combustion began, and one then got the heat 
where it was wanted. Mr. Ure observed that, 
in blast-furnace practice, the opposite was the 
case. Even in a cupola good dry coke was doing 
its work all the time, and if it was driving off 
moisture it was not melting pig-iron. With wet 


coke one lost from a half to one cwt. of the 
charge. Mr. Donatpson pointed out that the 
cases were not parallel, and Mr. WILSON said it 
made very little difference, as what was gained 
by the coke reaching the tuyeres unburnt was 
lost in driving the water off as steam. The 
CHarrMAN said that when charging was finished, 
the charge began to drop, and when it was three 
feet below the charging door it was red hot. 
His view was that it did not matter in the 
slightest. It was a Falkirk foundryman who 
had the ingenious idea of wetting the coke and 
thus preventing the fuel burning right away. 
A development was the German idea, adopted in 
a number of English foundries, but so far in 
none in Scotland, of coating the coke with lime; 
with the cost of liming, the extra efficiency might 
not be worth while. Mr. Jown SMitH said he 
had been in close association with the foundry- 
man referred to by the Chairman. He had holes 
put in his furnace every foot, and he absolutely 
proved to his own satisfaction that the wet-coke 
theory was correct, and that he was getting the 
heat lower down. 


‘‘ What is considered the best mixture of facing 
sand for light castings? ”’ 


Mr. McArtHuR gave one mixture as six bar- 
rows of black sand, two of Erith medium, one of 
Belfast red and six pails of coal-dust (five pails 
to a barrow). ‘The CuarrMan said that repre- 
sented 13 or 14 per cent. of coal-dust by volume, 
and Mr. Kipp said he had a similar mixture, 
but with only five pails of coal-dust. Mr. SmirH’s 
opinion was that the moulder had to use his own 
discretion, either to reduce or increase the 
strength of the facing sand by coal-dust. 


‘“What is the best facing sand to use for 
enamelled castings? ”’ 


Mr. McArruur said he produced rather rough 
castings which, although they were not liked in 
the dressing shop, were first-class castings for 
enamelling. He had found black sand was best. 
Mr. DonaLpson agreed it was better to aim at 
a rough surface; there was no point in putting 
a galvanised surface on a casting when it was 
going to be blasted off. Mr. McArrnur added 
that there was no coal-dust, but occasionally a 
scattering of yellow sand was put over the black 
to renew its strength. Mr. Kipp stated that 
he used Erith and the red sands and very little 
coal-dust. Mr. Witson agreed there was more 
danger when using black sand alone, due to silt. 
The CHarrMaAN concluded the discussion of this 
topic by saying that, so long as one made a sound 
casting, so long would it be possible to make a 
good enamelled casting. The blue skin on a 
casting was a fetish that had been thrown to 
the winds, and coal-dust he thought in the future 
would be in a foundry museum. 


‘Is large-size coke necessary for bedding pur- 
poses in the cupola, even in a large diameter 
cupola? ”’ 

Mr. Witson did not think it necessary, the 
main factor being the strength of the coke. 
Mr. Donatpson felt the draw-out was much 
easier if the coke size was larger, while Mr. 
Smith said the finest coke he ever used was 
Westphalian, none of it bigger than his hand. 
Mr. Ure pointed out there were three or four 
ewts. more of the smaller coke in a bed, and 
Mr. MoNarr preferred a large-size coke to allow 
easier passage of air. 


‘What can be done, either in the moulding 
shop or the enamelling shop, to prevent 
bubbling or boiling in lugs and bosses on 
light castings? ”’ 

This could largely be overcome, Mr. Donatp- 
son said, by more attention to annealing, double 
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or treble running if necessary. Mr. MoArtaur’s 
opinion was that it was a moulder’s problem, 
and the casting should be run as far away from 
the heavy section as possible. Mr. Krupp said it 
was not for the moulder, but for the pattern- 
shop; an endeavour should be made to eliminate 
the lugs in the design. 


“Are two rows of tuyeres on different levels 
inferior to one?”’ 


Mr. DonaLpson suggested two would be better 
than one if they were properly designed, but the 
CHAIRMAN said that, provided the scrap was not 
heavy, one row was equally efficient, and more 
economical, 


‘* Has silicon any effect on the melting point of 
cast iron, or is it governed solely by the 
carbon content? ”’ 


Mr. McNarr said that all impurities in iron 
lowered its melting point, so that silicon must 
reduce it. The CHarrman pointed out that 
white iron with very low silicon had the lowest 
melting point of the whole range. The more 
silicon, the less carbon there was, and the higher 
the silicon, the higher was the melting point. 


‘* What causes worm marks on light castings? ”’ 


Mr. Krpp’s view was that they were largely 
the result of too high moisture, Mr. Wuitson 
agreeing. Mr. McArrnur’s experience was that 
invariably he experienced this marking with pure 
yellow sand. Mr. McNarr spoke of some ex- 
periments he had made with synthetic sand 
bonded with Bentonite, and said the worm mark 
was actually a shearing of the sand face due to 
expansion of the sand. In his opinion, the sand 
buckled and caused an indent in the metal. In 
his experiments the synthetic sand actually 
sheared so badly that there was a sharp line of 
cleavage in the sand. That sand had a permea- 
bility which no ordinary moulding sand ever had, 
the moisture was low and it possessed reasonable 
working strength. The worm marks were not 
on the runners, but on the face of the casting. 
The CHAIRMAN pointed out that some worm 
marks were caused by the joins where the metal 
met, but Mr. McNarr said that in this case a 
semi-misrun casting was definitely out of the 
question. Sea sand had been used, and on the 
Chairman’s suggestion, Mr. McNarr agreed to 
bring the sample to the next meeting. 


Notes from the Branches 


Lincoln Section.—The November’ meeting 
attracted the largest gathering of members so 
far registered. Mr. Dunleavy presided, and 
Mr. V. C. Faulkner was the lecturer, his subject 
being ‘‘ Foundry Machinery.’’ Mr. 
took about a dozen departments of the iron- 
foundry industry and detailed what he con- 
sidered to be the proper type of equipment for 
mechanised, large jobbing, medium-sized and 
small foundries. In conclusion he gave a review 
of the outstanding exhibits at the Diisseldorf 
and Milwaukee foundry exhibitions. An inter- 
esting discussion followed, and the lecturer was 
accorded a vote of thanks, proposed by Mr. 
G. L. Harpach and seconded by Mr. E. C. 
Carrott. Replying to this, Mr. FAULKNER ex- 
pressed his sincere thanks for the reception 
accorded to his lecture and to him personally 
from the moment of his arrival in Lincoln, 
especially by Mr. Walter, the Principal of the 
Technical College. 


It is stated that there is every prospect of the 
Egryn manganese mines, situated between Bar- 
mouth and Dyffryn, in Merionethshire, being re- 
opened after being idle for more than 15 years. The 
mines are the property of the Barmouth Urban 
Council, and gave employment to miners before and 
during the war. 
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Copper in Cast Iron and Malleable Iron 


By W. B. 


SALLITT 


(Concluded from page 357.) 


1l.—COPPER IN MALLEABLE IRON 

Copper has proved itself a valuable addition 
to blackheart malleable iron, since it both 
accelerates annealing and also improves mechani- 
cal properties. 

Effect on Annealing 

Copper additions to blackheart malleable have 
a marked effect on the rate of formation of tem- 
per carbon, which increases progressively with 
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Fie. 13.—Wuite Cast Iron con- 
TAINING 1.2 PER CENT. SI AND 
1 PER CENT. CU, ANNEALED 2 HRS. 
AT 925 pEG. C., AIR COOLED. 
Ercuep Sopium Picrate. x 200. 
Note Fine Nopu.es or TEMPER 
Carson. (SmitH & PALMER.) 


the copper content up to the limit of solubility 
of copper at the soaking temperature, i.e., about 
3.5 per cent. The explanation appears to lie in 
the fact that copper in solution favours the for- 
mation of a larger number of carbon nuclei in 
the initial stages of breakdown. Figs. 13 and 14 
show the structure of a copper-free and 1 per 
cent. copper iron respectively, after two hours’ 
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Fie. 15.—Erreot oF CoprpeR ADDITIONS ON 
MeEcHANICAL PROPERTIES OF BLACKHEART 
MALLEABLE TRON CONTAINING C 2.4, Sr 1.01, 
Mn 0.31, P 0.144 ann S 0.075 PER CENT. 
(Lorie & 


soak at 925 deg. C., etched in boiling sodium 
picrate, which stains cementite brown (photo- 
graphs black). It will be noticed that, although 
the breakdown has been more complete in the 
copper iron, the carbon nodules are appreciably 


smaller. This refinement of temper carbon is re- 
flected in the improved mechanical properties of 
copper-bearing malleable iron discussed later. 
Table 1V shows the time required under labora- 
tory conditions for the two stages of graphitisa- 
tion—the breakdown of free carbide and of pear- 
litie carbide respectively—in an iron containing 
2.4 per cent. carbon, 1.01 per cent. silicon, 0.31 
per cent. manganese, 0.144 per cent. phosphorus 
and 0.075 per cent. sulphur. Experiments with 
higher carbon irons and varying soaking tem- 
peratures have given similar results. The short- 
ness of these annealing times may come as some- 


TaBLE [V.—Influence of Copper on Graphitising 


Malleable Iron. 
Time, at Time, at 
925 deg. C. 725 deg. C. 

Copper, per cent.| for first-stage | for second-stage 
graphitisation. | graphitisation. 

Hrs. Hrs. 

8.0 13.2 

1.33 5.2 6.0 

1.73 4.0 5.5 

2.94 2.4 4.5 


thing of a shock to those accustomed to cycles of 
several days in the batch type, and even tunnel 
furnaces, but low-carbon copper malleable is to- 
day being fully annealed in atmosphere-controlled 
continuous annealing furnaces in as little as 
13 hrs. 


Mechanical Properties of Copper Malleable Iron 


Fig. 15 shows the effect of increasing copper 
additions on a malleable iron which was annealed 
in a commercial furnace to give an all ferrite 
matrix. An addition of 1.4 per cent. copper 
produces an increase in tensile strength of 3} 
tons per sq. in., and in yield point of 5} tons per 
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Tensile strength and yield point, tons/sq. in. Elongation per cent. 


° 
Copper per cent. 
Fie. 16.—Errect or Copper ADDITIONS ON 


MecHanicaL ProperRTIES OF BLACKHEART 
MALLEABLE [RON CONTAINING C 2.8, Sr 0.95, 
Mn 0.27 anp P 0.12 PER cent. (Lorie & 
SMITH.) 


sq. in., whilst the elongation is reduced from 14 
to 12 per cent. 

It will be observed that the base irun is a 
low-carbon malleable of fairly high strength. It 
may be seen from Fig. 16, however, that if 
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copper additions are made to weaker high-carbon 
irons, the tensile strength and yield point can 
be raised to almost the same figures, 1.e., about 
27 tons per sq. in. and 20 tons per sq. in. re- 
spectively. Since the weakness of high-carbon 
irons is mainly due to the fact that the temper- 
carbon nodules are relatively large, the equality 
of strength in high- and low-carbon irons con- 
taining copper is an indication of the refinement 
in temper carbon arising from the copper addi- 
tion. 

Malleable iron is susceptible to intergranular 
embrittlement when held at temperatures of 
about 500 deg. C., as, for example, in the gal- 
vanising process. It is therefore often necessary 
to precede galvanising with a corrective treat- 
ment which consists of quenching from about 
650 deg. C. The presence of copper, however, 


Fie. 14.—Wuite Cast Iron con- 
TAINING 1,2 PER CENT. SI AND NO 
CorrpER, SAME TREATMENT AS IN 


Fie. 13. Ercuep Sopium 
Picrate. x 200. (Smita & 
PALMER.) 


greatly reduces this tendency to embrittlement 
and obviates the necessity for such preliminary 
treatment. As shown in Fig. 17, copper-free 
irons are very brittle after galvanising as com- 
pared with annealed irons, unless they have pre- 


9 


‘ 
/ , , Pre-treated and galvanized (B) 


= a 
/ 
> — 
Fat (A) Annealed 
4 7 Annealed. Heaed to 650° C (1200 F 
and reheated to 450°C. (840° F 
j 
3 7 (C) Annealed. Heated to 450° C. (840° F.) 
and quenched. 
/ 
2 7 
/ 
1 
° 
o's 10 1's 20 2°5 
Copper, per cent. 


Fig. 17.—Errect or Copper on Impact 
RESISTANCE OF MALLEABLE Iron, (LoRIG 
& Smiru.) 


viously received a corrective treatment; but in 
irons containing upwards of 1 per cent. copper, 
the impact resistance after galvanising is about 
the same as in annealed copper-free irons. The 
curves in Fig. 17 incidentally show the general 
improvement in toughness arising from copper 
additions. 


ion 
: 
‘ 
“4 
r 
e 
f 
e 
| 7 
| | 
4 


880 


Whiteheart Malleable Iron 


There does not appear to be any record of 
copper additions to whiteheart malleable iron. 
However, in view of their beneficial influence on 
blackheart malleable iron, the Copper Develop- 
ment Association is now investigating the effect 
of copper on the mechanical and annealing pro- 
perties of whiteheart. The investigation has not, 
as yet, proceeded very far, but in Figs. 18 and 
19 are shown the microstructure at the core of 
two whiteheart bars poured from the same ladle 


Fig. 18.—MicrostructurE oF WHITE- 
HEART MALLEABLE TRON (Core) Con- 


TAINING 1.65 PER CENT. COPPER. 
Ercuep Picric <Acrip. x 100. 
(B.C.1.R.A.) 


and containing 1.65 per cent. copper and no 
copper respectively. Both bars were given a 
quick anneal in the same pot, the whiteheart 
process being employed. The analysis of the two 
bars after annealing was as follows :— 


No.1. | No.2. 
Per cent. | Per cent. 
2.46 2.58 
C.C . 0.75 0.93 
1.65 
Si 0.78 0.79 
Mn 0.40 0.39 
8 0.231 0.240 
P 0.052 0.051 
Cu 1.65 — 


Fie. oF CoppER- 
FREE WHITEHEART MALLEABLE [RON 
(Core). Etcnep Picric 
x 100. (B.C.I.R.A.) 


The refinement of temper carbon in the copper- 
bearing iron is very marked, and cannot fail to 
have a favourable influence on mechanical pro- 
perties, although this has yet to be confirmed 
by means of tensile tests. Moreover, a compari- 
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son between the combined and total carbon con- 
tents of the two bars as annealed, indicates that 
the addition of copper has not only promoted the 
breakdown of combined carbon to temper carbon, 
but has also accelerated the diffusion and reduc- 
tion of iron carbide—the essence of the white- 
heart process. 

The author wishes to express his gratitude to 
the British Cast Iron Research Association for 
permission to use information contained in Re- 
search Reports Nos. 124 and 125, to the Ealing 
Park Foundry, Limited, for permission to in- 
clude data on copper additions to Meehanite 
cast iron, and to Sir W. G. Armstrong Whit- 
worth & Company (lronfounders), Limited, for 
their co-operation in connection with the step- 
bar castings illustrated in Figs. 2 to 4. 


DISCUSSION 

Mr. F. K. Nears said it had, of course, been 
obvious for some years that copper was a useful 
element to add to cast iron as well as to steel; 
it was, moreover, considerably cheaper in use 
than some of the more familiar alloys. Mr. Sallitt 
had made considerable reference to the use of 
copper in the Ford motor works. ‘That concern 
had done much research, and it was certain that 
the question of cost had entered into the matter 
as well as other factors. Members would appre- 
ciate from Mr. Sallitt’s lecture, however, that 
cost was by no means the only point to be sub- 
mitted in tavour of copper additions. Mr. Neath 
said he was sure members would look forward 
to the opportunity of reading Mr. Sallitt’s 
book on the subject when published. 

Additions of copper were very easy to make, 
and did produce a more uniform and wear- 
resistant structure. Mr. Sallitt had dealt with 
the subject chiefly in relation to motor-car parts; 
in the West Riding, foundrymen were concerned 
largely with textile plant and machine tools, and 
they would be glad to learn whether the lecturer 
had had any experience of copper additions to 
castings for such purposes, and if so what his 
conclusions were in regard to improved wear 
resistance and closening of grain. 

Mr. Satuitr replied that the use of copper 
had been so far chiefly confined to industries 
making light castings such as the motor indus- 
tries, and he had not had experience of copper 
being used for really heavy castings. It was, 
however, apparent that the refinement and 
hardening of the matrix by copper were little 
affected by cooling rate, in view of the fact that 
copper produced a considerable increase in hard- 
ness and strength in fully-annealed steel castings. 

Mr. S. Carter, referring to the claims for 
copper addition in the direction of Brinell hard- 
ness, inquired whether it might perhaps create 
difficulties in machinability. He also asked 
whether the lecturer would explain the reason 
for the inverse action of copper on the hardness 
of thin or thick sections. 

Mr. Sauuitt said, in reply to the first ques- 
tion, that copper was present in cast iron either 
in solution or as fine particles of what was vir- 
tually pure copper. In neither form could it 
lead to any machining trouble, despite the in- 
crease in Brinell hardness. As to the second 
question, copper by its graphitising action re- 
moved chill from, and never softened, thin sec- 
tions, but by its alloying and refining action 
strengthened and hardened thicker sections. 


impurities Added with Copper 

Mr. H. A. MacCott, B.Se. (Bradford Tech- 
nical College), inquired which of the alloy irons 
mentioned required heat-treatment. Was there 
any beneficial thermal effect or improvement in 
heat-conductivity, and were these copper irons 
being used in the manufacture of rolls? Mr. 
MacColl noted also that Mr. Sallitt had men- 
tioned the use of old fire-box scrap, which might 
contain substantial quantities of arsenic. What 
would Mr. Sallitt consider the limit of impuri- 
ties permissible? 

Mr. Sauuitt replied that only the low-carbon 
white irons such as were used for crankshafts 
were heat-treated; copper did not increase the 
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heat-conductivity of cast iron. As regards rolls, 
experimental work was proceeding in that direc- 
tion, and in answer to the fourth question he 
had not found any harmful effect resulting from 
such impurities as might be present in copper 
fire-box scrap, etc. 

Mr. A. S. Worcester asked whether, in a 
copper alloy, there might be a danger of the 
copper ‘‘ sweating ’’ out in beads on the face of 
the metal. Mr. Worcester noted also that the 
lecturer had referred only to low-carbon irons, 
and he wondered whether there was any reason 
against copper addition to ordinary high-carbon 
irons of, say, 3 per cent. ? 

Mr. Satuitt said that all copper was in solu- 
tion above the critical temperature, so that there 
was no danger of sweating. In regard to carbon 
content, most of the experimental data, used to 
illustrate the lecture, referred to irons with a 
fairly low-carbon content. Low-carbon irons 
were, of course, considerably stronger than 
higher carbon irons, and many people took the 
view that the first step in securing a high-duty 
iron was to lower the carbon content. However, 
copper had proved itself to be effective in high- 
carbon irons; for example, the carbon in the 
two camshafts ran as high as 3.65 per cent. 
and in the push rods 3.90 per cent. 


Influence of Phosphorus 

In answer to a member who asked whether 
phosphorus content had any substantial effect 
in the addition of copper, Mr. Sallitt said he 
did not think the phosphorus content mattered 
at all in so far as the graphitising action of 
copper was concerned, but naturally the bene- 
ficial effect of copper on strength would be 
— if the phosphorus content were very 

igh. 

Mr. NeatH said he was inclined to think this 
might be a point worthy of further inquiry. 
When alloy additions to cast iron were first 
introduced into this country, foundrymen 
started putting all manner of things into the 
metal, and they experienced shrinkage cavities, 
porosity, open grain, etc. He felt there was 
scope for every member individually to make 
some research on this ground. In Mr. Sallitt’s 
own work, he would like the lecturer to visualise 
the average jobbing foundry in which there was 
usually only one mixture. If he could give any 
lead, or any member could assist with his own 
experience, it would lead to valuable informa- 
tion. 

Mr. Worcester asked if Mr. Sallitt could say 
that, in an ordinary 3 to 3} per cent. carbon 
iron with, say, 1 per cent. phosphorus, copper 
would have a beneficial effect. 

Mr. Satuitt said that by preventing open 
grain, it would be beneficial. 


How Sulphur Reacts 

In answer to Mr. Carter, the lecturer said 
there was no danger of copper combining with 
the sulphur in cast iron, since the affinity of 
manganese for sulphur was higher than that of 
copper. 

Vote of Thanks 

Mr. NEATH, moving a vote of thanks to Mr. 
Sallitt, suggested it would be worth while for 
all members to do a few experiments with copper 
additions. Personally, he intended carrying out 
a series. He felt satisfied that, treated pro- 
perly, copper was a useful addition, and cer- 
tainly had an advantage in the ‘matter of cost. 

Mr. Suinessy, seconding, said Mr. Sallitt had 
given a most illuminating outline of the value 
of the process. He had, however, shown that the 
addition of copper tended to break down the 
carbon, whereas they had always been given to 
understand that the carbide should be retained 
in a malleable casting. Perhaps the lecturer 
might offer a little more enlightenment on that 
point? 

Mr. Sauitt, replying to the vote of thanks, 
and to Mr. Slingsby’s comment, reminded the 
meeting that copper was a more powerful 
graphitiser during the annealing than in the 
casting, which was one reason for its usefulness 
as an addition to blackheart malleable iron. 
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Can the Metallurgist Run a Foundry?” 


By C. H. KAIN 


PART I 


Nuttall’s Standard Dictionary defines the 
metallurgist as ‘‘ one who works in metals.’’ Now 
al] good practical foundrymen know that a metal- 
lurgist is not a worker in metals at all, but a 
sort of chemist, full of book learning, without 
the ability to judge the quality of sand by 
rubbing it on a spade handle, and quite unable 
to ‘‘ make a good casting to save his life.” 

The engineer grants the metallurgist more 
respect, but rather suspects him of being an 
alchemist and a person to be avoided. The com- 
pany director usually looks upon the metallurgist 
as a new-fangled fad who ought to be able to 
produce the new alloys so much in the news 
from whatever old metal happens to be in 
the stock yard. 

The question to be considered is whether this 
person of many aspects is capable of running a 
foundry ? 

The dictionary says the foundry is a place 
where metals are cast, but for what reason is 
a foundry conducted? Surely the primary object 
is to make a living, money or profits. How then 
is this aim achieved? Ultimately by making 
castings for less money than can be obtained for 
them in the market place. In one case it may 
be that the foundry aims at producing special 
high-quality products which command a very 
high price, either because of their rarity or 
because of their special properties or virtues. 
In another case the foundry may aim at pro- 
ducing goods which sell on price alone. In all 
cases, the fundamental requirement is the same, 
namely, to produce for less money than the 
selling price. The problem is therefore pri- 
marily one of economics. 


PART Il 

In considering the matter from this angle two 
queries arise:—(1) What are the problems 
arising in the foundry which may prevent the 
products being made for less than the price 
obtainable in the market? (2) What special 
abilities or attributes does the metallurgist 
possess to deal with these problems? 

If one considers the second question first, it 
is found that the metallurgist is usually a per- 
son with a good general and technical education 
and usually a sound metallurgical training in 
some college, university, school or laboratory. 
Sometimes he has had practical experience, either 
on the floor, at the bench or in the laboratory. 
In his metallurgical lectures and reading he has 
learnt how such famous predecessors as Bessemer, 
Huntsman, Dudley, Thomas and Gilchrist were 
primarily inspired to their discoveries by eco- 
nomic considerations. 

If he has been at all properly reared and his 
early education decently supervised, he will be 
free from the parochial bias which considers, on 
the one hand, all new and fresh ideas as being 
bad and something to fight against, and, on the 
other hand, all old (and proven) or traditional 
practices to be old fashioned. out of date and 
something to be rejected. He may lack that 
contact with the soil (or floor) which is so helpful 
in handling men, but he ought to have the wit 
and knowledge to bide his time. On the face 
of it, such a person appears to be admirably 
equipped to run a foundry. 

Before considering the problems which may 
interfere with the successful running of a 
foundry, it is desired to stress the importance 
of output. The foundry, like every other manu- 
factory, lives by output, whether that output 
be great or small. It is therefore of primary 
importance that the output should be main- 
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tained in the face of all problems and diffi- 
culties and at almost any cost. 

It is here that the metallurgist may fail. 
In conversation with metallurgists it has been 
noticed that there is a tendency to sit back, 
scratch the head and say of a problem... . 
“‘a very interesting question. Let us consider 
it,”’ and to consider the problem academically 
as a problem and not as something which inter- 
feres with output. 

The problems or factors which may interfere 
with the successful and profitable running of 
a foundry fall under three heads, namely, 
economic, technical and psychological. 

The economic questions cover such things as 
adjustment of output to meet increasing or de- 
creasing demands, planning or laying out of 
the work to be done and the apportionment 
of wages and piece-work rates. One of the 
most difficult duties is to estimate. It is 
necessary to estimate the possible production of 
the shop and the factors affecting this; also 
to supervise the actual estimate of the cost 
of a casting or for an inquiry. Time-study 
methods, together with accurate recording, will 
help a great deal in this, but experience (or 
genius) is frequently a most important factor. 
The Costing Sub-Committee of the Institute of 
British Foundrymen has done a great deal of 
work in this field, but in applying even their 
excellent methods to a pure estimate, imagina- 
tion, invention and experience are necessary. 

To get the most out of the foundry, it is 
necessary to visualise possible methods of pro- 
duction giving the maximum output of castings 
with the minimum expenditure of labour and 
materials. Probably the surest way to attain 
the ability to do this is from long experience; 
but exceptional men seem to have an instinct 
for rapidly devising suitable methods. The 
question then is: ‘‘ Will the metallurgist bene- 
fit from his opportunity for gaining experience 
quicker than other men? ”’ or “ Can he acquire 
that instinct which unhesitatingly suggests the 
right methods? ”’ 

It would not be out of place here to state that 
the rewards of engineering generally are less 
than any other profession, and the foundry is 
the worst situated part of engineering. This 
applies to owners as well as employees. The 
foundry owner or director may have what is 
known as ‘a decent job,’’ but the reward is 
very small compared with the work, worry, risk, 
labour and turnover involved in his business. 
Similar remarks apply to the employee, great 
or small. It may be asked whether the rewards 
of the foundry trade are sufficient to attract 
the best ability. 


Technical Problems 


In the original preparation of this short 
Paper, it was intended to give a number of 
illustrations of the numerous technical prob- 
lems which call for solution during the running 
of a foundry. Further consideration, however, 
suggested that most of the author’s audience 
would be only too familiar with them, and 
that it would be redundant to detail a list 
here. It might be stated, however, that tech- 
nical problems largely fall into three classes, 
namely, mechanical, founding and metallurgical. 
The first covers such items as dimensional 
inaccuracy, cross-joints, the mechanics of the 
various moulding operations and arrangements 
whereby adequate feeding of a casting may be 
ensured without presenting the fettling depart- 
ment with an impossible task in the removal 
of the headers. The second deals with mould- 
ing, gating, feeding, choice of boxes and the 
use of stays in the mould or denseners on the 
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casting. The last class is almost infinite in its 
variety, and ranges from the hard casting in 
the iron foundry to porous castings in the steel 
shop. It covers silicon losses in the cupola as 
well as the provision of satisfactory test-bars 
in the non-ferrous foundry. 

Here again it is necessary to stress the point 
that output must be maintained. All these 
problems must be settled and decided without 
serious interruption of output. 

The question is whether the metallurgist can 
either solve these varied technical problems him- 
self or supervise someone who can. It is hoped 


that, with the intimate knowledge many have of 


this subject, this question will be decided in the 
discussion. 


Psychological Factors 

Finally, it is necessary to say something of the 
psychological factors entering into the successful 
running of a foundry. It is important to realise 
that development and progress can best come 
from men and not from machines. Ultimately, it 
is upon the correct choice of personnel that suc- 
cess depends. The owner must select his metal- 
lurgist or other person to run his foundry, and 
the one selected must choose his helpers and 
assistants. Here it is well to remember that, 
‘* when life is young, it ever struggles forwards.’’ 

In selecting personnel it is wise to remem- 
ber the statement by Mr. J. P. Morgan, the 
banker, in 1913, that ‘‘ there is no substitute for 
character.’’ The first material to examine then 
is men, not machinery. It is here that science 
may lead experience astray, since science is pri- 
marily concerned with machines and processes, 
rather than with character. 

Modern production methods tend to destroy 
character and not to create or develop it. These 
methods have not been devised in the interests 
of moral development; they are primarily de- 
signed for the adequate satisfaction of material 
needs or for the effective transaction of the 
national business. It is a truism to say that 
industry recks little of individual life; rather 
does it advance over the sacrifices of the workers 
who serve it. There is nothing derogatory in 
service; rather is ‘‘ Service a Blessing and a 
Great Liberty ’’ (Mme. de Stiel). It must be 
remembered, however, that even the welfare 
schemes are devised not for the benefit of the 
individual, but rather that he may become a 
more efficient worker for industry. 

It has been suggested that the training schools 
and colleges do not turn out the right type of 
men. It is said that they are rather like 


‘* Vicars’ daughters who look so good, 
We think that they are made of wood; 
Like rests for hymn books there they stand, 
Each with a hymn book in her hand.”’ 


This standardisation is something to be 
avoided, because mass similarity can easily be- 
come mass stupidity. Adam Smith said that 
‘* Industrial specialisation is simply mental 
mutilation ’’ (‘‘ Wealth of Nations’’). The 
trade unions could render a great service here 
if they would forsake the profitless pursuit of 
politics, for which they are ill-equipped, and 
concentrate upon the supervision of the train- 
ing of craftsmen. They could do no greater good 
than to foster a revival of the excellent appren- 
tice system of the guilds of the much despised 
Middle Ages. 

To aim at making things, rather than merely 
turning them out in prodigious quantities; to 
aim at quality rather than quantity, and quan- 
tity can easily be achieved after the quality is 
established, are fundamental principles. Burke 
said that ‘‘ example is the school of mankind, 
and they will learn at no other.’’ What a glori- 
ous opportunity presents itself to our unions 
and labour leaders to-day to set the example! 

In selecting men with the best character, it is 
suggested that imaginative powers be given pro- 
minence. A vividly imagined aim is the antidote 
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The Scope of Sales Films 


By ERIC N. SIMONS 


It is of little use to stress the sales and educa- 
tional value of an industrial film to the foundry 
unless one attempts, at the same time, to indi- 
cate the scope of such films. The founder con- 
templating the employment of this type of pub- 
licity naturally asks himself: ‘‘ What can a film 
show of my work? ’’ The functions of the indus- 
trial film have been discussed in a previous 
article. The founder may, however, have been 
quite convinced that a film would benefit his 
business, without being convinced that he has 
anything to make a film of, and without knowing 
what he will have to pay. 

Films can be of two main kinds, directly to 
sell the castings, or educational. To amplify this 
statement, it may be said that the sales film 
proper is an attempt to show the virtues of the 
goods, and may cover the following themes :—(1) 
The place of manufacture, its advantages and 
convenience; (2) the methods of manufacture, 
their soundness and systematisation; (3) the uses 
of the castings, either shown theoretically or 
exhibited in actual practice at some user’s estab- 
lishment; (4) the testing of the castings, to en- 
sure soundness before despatch; (5) the raw 
materials of the castings, their sources, their 
testing, the care devoted to them; (6) the men 
who make the castings, their skill and experi- 
ence; (7) the delivery of the castings, its organi- 
sation and efficiency. Other variants can be 
supplied from the founder’s imagination or from 
practice. 

The educational film, on the other hand, is an 
attempt to sell the castings by ensuring that they 
are properly treated, and therefore give good 
results in use; or by exhibiting the technical or 
other advantages that accrue from their employ- 
ment. 

It will be advantageous to take characteristic 
synopses of a film of each of the two types, in 
order to show the main outlines on which the 
founder should concentrate if he contemplates 
purchasing a film for his own use. 


The Sales Film 

To begin with, a little history is usually a good 
opening. Show the earliest types of machines, 
and the simplicity of castings that were used 
then. Show the foundry as it was a hundred, 
fifty, ten, or five years ago, if the comparison 
has any point or is feasible. A close-up of a 
photographed group of old-time workers, com- 
plete with beards and moustaches, is always 
amusing. Show the foundry to-day, and, in quick 
flashes, the incoming mail with its orders, the 
drawing offices, the pattern shops, the manufac- 
turing processes, in detail or condensed, accord- 
ing to the structure of the film. Close-ups of any 
specially valuable process, or of any process in 
which extreme skill or care are displayed. A 
few spectacular flashes of pouring metal. Then 
a return to the raw materials, maybe an iron 
mine, or a cargo boat chugging across the sea. 
Unloading ore or pig at the docks, or a goods 
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to indecision. Let a man know what he would 
be at, and there is an end to dithering or delay. 
It is also suggested that mere knowledge may be 
dangerous or reckless of the common good unless 
it is allied with strong character. 


In conclusion, the author commends to his 
readers the words of a famous Scottish divine: 


“If you want knowledge, you may get it from 
books, 

‘Tf you lack grace, you may pray for it, 

‘* But if you lack judgment, God help you.”’ 


train speeding to the works are good features. 
Workers all over the world, perhaps, in their 
characteristic occupations, preparing the raw 
materials; miners, engineers, etc.; testing labora- 
tories and appliances; a close-up of a few lines 
of a specification, are typical essentials. Then 
back again to the finished casting, showing its 
despatch, its reception, its introduction into a 
machine, the machine functioning efficiently, 
diagrams of stresses borne, and so to the conclu- 
sion, which should introduce the foundry again, 
its name and reputation. 


Educational Films 

Here the subject matter is naturally more 
varied, and it is less easy to find a generally 
characteristic theme. But, as most castings func- 
tion better if properly treated, one may assume 
that the ‘‘ education’? to be administered con- 
cerns this treatment. The foundry is shown. A 
letter of complaint is received. Or, since this is 
open to objections, this section might be elimi- 
nated and the foundry expert shown arriving 
at a customer’s works. He presents his card, and 
a boy takes him to the works manager. He is 
shown a casting which has not proved satisfac- 
tory, perhaps. He examines the methods of use. 
He takes off his coat, and demonstrates (with 
adequate close-ups, use of slow motion, and the 
like devices), the proper way of handling them. 
The dialogue here must be especially clear and 
explanatory, with plenty of questions and 
answers. The questions must, however, be 
natural and not silly ones, questions such as a 
purchaser might actually ask during a demonstra- 
tion of this kind. A little humour is permissible, 
but this must be carefully introduced. Humour 
is dangerous, and quite innocent jokes have been 
found to give offence. The user clears up his 
final points. The demonstrator shakes hands and 
is shown departing for his next visit. 


Personnel Difficulties 

These bald synopses are intended only to indi- 
cate possible themes of films of the two types 
enumerated. Variations are legion, and the 
imaginative founder will see for himself how his 
wares can be most effectively dealt with, especi- 
ally with a good consultant to prompt him, 
Certain points in connection with all films need, 
however, to be borne in mind. The dialogue 
must be natural, and if this cannot be written 
by a member of the foundry staff himself, it will 
be better to employ a trained film scenario 
writer, if only to go over the first draft and re- 
shape it. It does not follow that the workmen 
or foremen and managers shown in the film must 
be actual men employed by the foundry. In 
many instances it will be preferable that they 
should not, where acting or speaking has to he 
done. Workers not used to this are apt to be 
self-conscious and stiff, and as the dialogue has 
to be carefully memorised if it is to synchronise 
properly with the actions it accompanies, there 
is always the danger of a lapse of memory, with 
the resultant wastage of film. The firm entrusted 
with the making of the film will provide experi- 
enced actors to take these important parts. On 
the other hand, this adds to the cost, and, if 
possible, is better avoided. The voices of the 
speakers in the film must be such as reproduce 
clearly, and only a percentage of the foundry 
staff will have voices of this quality. Founders 
may, therefore, if making a talkie film, have 
to repress their not unnatural desire to appear 
in person in the film if their voices are not of 
the proper timbre for the work. 


The Cost Question 
What does a film cost is a question virtually 
impossible to answer “ off the top.’’ All depends 
on whether it is a silent or a talking film, 
whether it is merely photographic, i.e., a repro- 
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duction of actual scenes, or whether a good deal 
of “‘ studio’’ work is involved, as may be the 
case if history is invoked; what the footage »f 
the finished film is; whether or not it is desired 
to include in the cost the price of projectors 
to show the film when done. In brief, one may 
say that from £200 to £1,000 is a reasonable 
margin of variation. There is, of course, no 
upper limit, and according to the writer’s ex- 
perience, there seems to be no standard of cost. 
One firm will quote £500 for a film that another 
quotes £2,000 for, both being of equal length. 
All depends on the amount of finish, the detail 
and the general effect desired, and firms quote 
according to the particular standard they them- 
selves adopt. For example, in showing a direc- 
tor’s office, it may be found when the film is 
run off that the flex of his bell or telephone is 
ragged. One firm priding itself on its high 
standard will retake that shot so that the cord 
shall be clean and whole; another will not bother. 
Hence the discrepancies in cost. 


Exhibition Work 

One important use of films that has not pre- 
viously been mentioned is at exhibitions. If 
the exhibition stand is large enough, one can 
have a small cinema theatre incorporated in it, 
in which the film is shown. There are appliances 
that run a film automatically, so that once it 
has been set in motion, no operation is required. 
Obviously, this is an excellent means of utilising 
the film, for a largé number of people can be 
entertained in this way. 

The actual preparation of the scenario is really 
work for a trained writer in collaboration with 
the foundry staff. If a trained writer is actually 
employed by the foundry, he will have a new 
and interesting outlet for his activities, but, 
even so, he will do well to be guided by the 
consultant before he goes to any great trouble. 
There are certain pitfalls for the inexperienced 
that can be avoided by taking advice. The 
hetter plan is to write the dialogue first, and 
then go over this, indicating where suitable 
‘* shots ’? could be employed, and their character. 
The consultant will supply technical details, such 
as the number of words of dialogue for a given 
footage of film, and it will be advisable to show 
him those particular scenes or incidents in the 
foundry that it is desired to film. He will be 
able to indicate roughly how much footage they 
will require, which will largely govern the amount 
of dialogue to cover them. 

Having assumed that a film is completed, the 
next step is to ensure that it is used to the full. 
Exhibitions are one outlet, and others have been 
indicated. But in the main, the founder must 
make his own outlets. He must write to likely 
people offering his film for display, and not wait 
for them to come to him. Only by seeing that 
his expensive selling film works every possible 
hour it can, will he get back the money he has 
spent on it; but if he does this energetically, 
he will find he is well rewarded. 


Catalogue Received 


Foundry Sand Testing. The Harry W. Die- 
tert Company, of 9,330, Roselawn Avenue, 
Detroit, Michigan, have sent us a neat 100-page 
catalogue taking the form of a loose-leaf file. 
The particular value of this book is that it treats 
of sand-testing apparatus standardised by the 
American Foundrymen’s Association. Moreover, 
the technical data included make it a veritabl 
text-book on the subject. If anybody doubt the 
value of sand testing, a reference to the casting 
defect chart at the end of the book will imme- 
diately have all incredulities dispersed, as herein 
the relationships of sand to defective production 
are clearly set out. The lay-out of the catalogue 
is praiseworthy. First, the machines available 
are described, then operating instructions are 
given, and finally a mass of technical data is 
presented. This publication is available to our 
readers on request. 
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The Week’s News in Brief 


Trade Talk 


THe orrices of Windsor-Richards, Son & Com- 
pany, Limited, newly registered to carry on business 
as iron and steel merchants, are at Aldwych House, 
London, W.C.2. 

At A MEETING of the Brightside Foundry & Engi- 
neering Company, Limited, last week, approval was 
given to the proposal to sub-divide the ordinary £1 
shares into 5s. shares. 

Tue Burmeister AND Warn [DieseL System] OIL 
Encine Company, Limitep, is being wound up 
voluntarily, Mr J. S. Baillie, 9, Whitehall, 
London, 8.W.1, is the liquidator. 

THE MEDAL of the American Section of the Society 
of Chemical Industry was awarded last Friday to 
Prof. E. J. Crane, of Ohio State University, in 
recognition of his work in abstracts of technical and 
scientific Papers in all fields of the chemical 
industry. 

Tue INTERNATIONAL NickeL CoMPaNy oF CANADA, 
Liuitep, has declared a dividend of 50 cents on the 
no-par common shares for the fourth quarter, plus 
an extra payment of 25 cents. This distribution of 
75 cents compares with only 40 cents at this time 
last year. 

THE ComBusTION APPLIANCE MAKERS’ ASSOCIATION 
has appointed a research committee, under the chair- 
manship of Mr. John Charrington, Junr., to co- 
ordinate and extend the research that is already 
being carried out with the object of improving the 
domestic fire. 

THE WORKS MANAGER, departmental managers and 
foundry foremen of Hale & Hale (Tipton), Limited, 
entertained Councillor W. E. Hale, J.P., T.C., and 
his brother, ‘Mr. Thomas L. Hale, at a dinner last 
week at the George Hotel, Walsall. Mr. L. Brain, 
works manager, presided over the gathering. 

SEVERAL THOUSAND TONS of scrap iron are lying at 
Dublin wharves awaiting shipment. The export 
of scrap iron from the Irish Free State capital for 
the first nine months of the year was 33,187 tons, 
valued at £111,374, or approximately £3 7s. per 
ton. For the same period in 1936 the figures were 
24,818 tons, valued at £61,468, or £2 9s. per ton. 

Tue ‘‘ A” BLAST FURNACE at the new Ebbw Vale 
steelworks of Richard Thomas & Company, Limited, 
was blown-in recently. The ‘‘ A’ furnace is one 
of two which compose the blast-furnace plant under 
the reconstruction scheme. Both were built by the 
old Ebbw Vale Company in 1917, but they have been 
entirely remodelled and brought up to date. The 
second furnace will come into commission next year. 

Tue Lonpon Section of the Institute of Metals 
is to hold a supper-dance on Wednesday, Novem- 
ber 24, at Thames House Restaurant, Millbank, 
London, 8.W.1. Dancing will begin at 7.30 p.m., 
and the function will conclude at midnight. Tickets, 
at 6s. 6d. each, are now obtainable from the 
honorary secretary, Mr. S. V. Williams, Research 
Laboratories, General Electric Company, Limited, 
Wembley. 

THE 17TH ANNUAL DINNER of the London Iron 
and Steel Exchange was held in London last week, 
with Mr. C. Bruce Gardner in the chair. The 
speakers were the Rt. Hon. the Earl De La Warr 
(Lord Privy Seal) ; Lord Hyndley ; Mr. Cyril Watts ; 
Mr. Spencer Summers, and Sir Christopher 
Needham. Guests at the high table included the 
Earl of Dudley (President of the B.C.I.R.A.); Lord 


May; Sir Andrew Duncan; Sir Percy Ashby; Sir 
Gerald E. Chadwych-Healey, Bt.; Sir William 
Firth; Mr. L. Browett, C.B., C.B.E.; Mr. A. 


McColl; Mr. L. D. Whitehead; Mr. H. A. Brassert, 
and Mr. P. G. Donald; Lord Portal; Sir William 
Brown, K.C.M.G.; Sir William Larke; Sir Nigel 
Campbell; Mr. Norman L. Hird; Mr. A. C. 
Macdiarmid; Mr. 8. R. Beal; Mr. J. F. L. Elliot; 
Mr. W. Palmer; Mr. A. W. McQuistan; Mr. 
Harold Jeans (Chairman, Founpry TraDE JouRNAL), 
and Mr. F. Baxter. Amongst others present, 
prominent in the foundry industry, were Mr. C. W. 
Bigg, the President of the Institute of British 
Foundrymen; Mr. V. C. Faulkner, a past-President 
of that Institute and Editor of the Founpry Traps 
JournaL; Mr. V. Delport; Mr. A. A. Fellows; Mr. 
8S. C. E. Lloyd; Mr. H. W. Lockwood; Mr. H. 
Power, and Mr. Ben Walmsley, C.B.E. ‘The 


speeches hinted at the renaissance of the London 
Tron and Steel Exchange under a new name and 
with the specific object of unifying the interests of 
the merchant community. 


Personal 


Mr. James TENNENT, managing director of R. B. 
Tennent, Limited, Whifflet Foundry, Coatbridge, 
has been elected Provost of the Burgh. 

Mr. Rozert StewART JOHNSON, managing director 
at Birkenhead of Cammell, Laird & Company, 
Limited, has been elected a director of the English 
Steel Corporation, Limited. 

Mr. H. SHANKLAND, of the Dunlop Rubber Com- 
pany, Limited, has been appointed chairman of the 
Publicity Committee of the Engineering and Hard- 
ware Section of the British Industries Fair at 
Birmingham. 

Mr. FRANK BLacKwELL, Past-President of the 
London Branch of the Institute of British Foundry- 
men, has resigned his position as works manager 
of the Davis Gas Stove Company, Limited, of Luton. 
He intends taking a few weeks’ holiday, as his 
health has been far from satisfactory in recent 
times, and he will then be guided by medical 
opinion as to the advisability of re-entering industry. 

Dr. L. B. Hunt, M.Sc., A.IM.I.A.E., for the past 
two and a half years Editor of ‘“‘ The Metal In- 
dustry,’’ has resigned to take up an appointment as 
technical manager of Mallory Metallurgical Products, 
Limited. This company has recently erected a plant 
at Croydon, and will produce and market in this 
country and in Europe the range of hard high- 
conductivity alloys developed by P. R. Mallory & 
Company, Inc., Indianapolis. 

Mr. Georce A. Pope, deputy managing director 
of W. Canning & Company, Limited, electro-platers’ 
engineers, of Birmingham, has been appointed joint 
managing director with Mr. Ernest R. Canning, the 
present managing director. Mr. Frank H. Ewens, 
secretary, has been elected a director. Mr. Pope has 
been connected with the business for forty years 
and has been a director since the formation of the 
company in 1920. Mr. Ewens has been associated 
with the business for thirty years and has been 
secretary since 1924, 


Wills 


Kimpton, A. C., late delegate director of 
Tmperial Chemical Industries, Limited £26,304 
Oxtey, G. H., of Sheffield, ironfounder, 
managing director of George Oxley & 


Sons, Limited... ... £111,300 
Meapows, Henry, of Wolverhampton, 
founder and chairman of Henry 
Meadows, Limited, petrol engine and 
gear-box manufacturers £56,298 
Obituary 
THE DEATH has occurred of Mr. J. N. Adam, 


managing director of Gray & Caldwell, Limited, 
brassfounders, of Paisley. 

Mr. Dante W. Suttie, who served his apprentice- 
ship with Alexander Shanks & Son, Limited, iron- 
founders and engineers, Arbroath, before going to 
South Africa in. 1911, has died in Durban. 


Contracts Open 


Glasgow, December 4.—40 cast-iror mouthpieces 
for vertical retorts, for the Gas Department. The 
General Manager, Gas Department, 30, John Street, 
Glasgow. 

Liandudno, November 20.—Supply and erection of 
pumping machinery, consisting of multi-stage centri- 
fugal-type pumps and electrical equipment, for tie 
Urban District Council. The Engineer, Town Hall, 
Llandudno. 

Plymouth, November 15.—6,000 yds. of 3-in., 
4-in., 6-in., 9-in. and 12-in. British standard spun 
cast-iron pipes. cement and concrete lined, for the 
Town Council. The Water Engineer, Stonehouse 
Town Hall, Plymouth. 

Carew, November 17.—Supply, laying and _ joint- 
ing of 133 miles of 4-in., 3-in. and 2-in. spun cast- 
iron pipes, etc., for the Pembroke Rural District 
Council. J. O. Parry & Lewis, consulting engineers, 
Ammanford. (Fee £3 3s., returnable. ) 
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Company Meeting 


Lightalloys, Limited 

The annual ‘meeting of Lightalloys, Limited, was 
held in London, on November 2. Capt. OLIVER 
LytTEetton (chairman), who presided, said that they 
had a very large order-book, which appeared likely 
to keep the. present extended plant fully occupied 
for about 18 months. The company was responsible 
for the introduction into this country of modified 
aluminium silicon alloy. This alloy, ‘‘ Alpax,’’ was 
now very widely used. As a result of considerable 
experimental work, it had been found that, by add- 
ing certain elements to this alloy and then subject- 
ing it to heat-treatment, certain of its physical pro- 
perties were greatly improved. This material was 
now being largely used for highly stressed parts 
for aircraft and general engineering purposes. They 
continued to produce ‘‘ Alpax ’’ and all other alumi- 
nium alloy sand and die castings, ranging in weight 
from one ton each for the heaviest ‘‘ Alpax ”’ sand 
casting down to a fraction of an ounce for the 
lightest die casting. These castings were supplied to 
practically every branch of industry in this country. 


Company Reports 


Johnson & Phillips, Limited.—Interim dividend of 
5 per cent. 

Glenfield & Kennedy, Limited.—Interim ordinary 
dividend of 5 per cent. 

British Oxygen Company, Limited.—Interim divi- 
dend on the ordinary stock of 7 per cent., or 
ls. 4.8d. per £1 unit, on account of the year 1937. 

Lightalloys, Limited. — Profit, after depreciation, 
for the year ended June 27, £37,015; brought in, 
£6,139; to income tax and N.D.C. reserve, £3,700; 
special depreciation reserve, £5,000;  staff-pension 
scheme reserve, £2,500; final dividend of 1s. 1d. 
per 5s. share, making 35 per cent. for the year; 
carried forward, £6,079. 

Samuel Osborn & Company, Limited.—Profit for 
year ended July 31, after provision for pensions and 
contingencies, depreciation, bad and doubtful debts, 
and tax, £60,153; brought in, £36,455; preference 
dividends, £7,183; interim dividend of 2} per cent. 
on the ordinary shares, £5,494; final dividend cf 
124 per cent., £27,592; to a dividend reserve account, 
£15,000; carried forward, £41,339. 


Forthcoming Events 


NOVEMBER 16. 

Institute of Welding (North-Eastern Branch) :—‘ Casting. 
Welding and General Fabrication,” Paper by Gordon 
ery at Armstrong College, Newcastle-upon-Tyne. 
at 7.30 p.m. 


NOVEMBER 117. 


Manchester Metallurgical Society :—‘‘ Modern Views of 
Cast Iron,” Paper by Dr. A. L. Norbury, at Con- 
stitutional Club, St. Ann’s Street, Manchester, at 7 p.m. 


Institute of British Foundrymen 


NOVEMBER 15. 


Bristol Section :—‘‘ Coreshop Practice,” 
Newman, at Merchant Venturers’ 
Bristol, at 7 p.m. 


NOVEMBER 18. 


East Anglian Section :—‘‘ Impressions of Modern Iron- 
foundry Practice in the U.S.A.,” Paper by Dr. A. B. 
Everest, at North-East Essex Technical College and 
School of Art, Colchester, at 7.30 p.m. 


NOVEMBER 139. 


Middlesbrough Branch:—Visit to Darlington 
Limited, Darlington. 


by N 


Paper N. 
College, 


Technical 


Forge. 


NOVEMBER 20. 


East Midlands Branch :—‘‘ Examples of Practical Mould- 
ing,” wapee by F. . Butters, at the Technical 
College, Derby, at 6 p.m. 

Falkirk Section :—‘‘ Cement Moulds,” Foret by A. Haines, 
at Temperance Café, Lint Riggs, Falkirk, at 6 p.m. 
Wales and Monmouth Branch :—Cinematograph lecture, by 

8. E. Dawson, at Y.M.C.A., Lianelly, at 6.30 p.m. 


The Institute of Vitreous Enamellers 


NOVEMBER 18. 
Seuthern Section :—‘ Analyses of Cast Iron suitable for 
Vitreous Enamelling,” Paper Ww H. Cowan, B.8c., at 
Charing Cross Hotel, London, W.C.2, at 8 p.m. 
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ORDER 


CUPOLA LININGS for Christmas Repairs 


Our Works are now ready to handle production of Cupola Linings FIREBRICKS 
of every type to be delivered in time for your Christmas needs. suitable for 
We particularly recommend our customers to order their require- Cupola Linings 
ments in good time to avoid any possibility of disappointment in 1—GLENBOIG 
delivery. We manufacture Linings in Scottish, Sheffield and anne 
Stourbridge Qualities, to suit different Cupola conditions. — 


Manufactured from the} famous 
Glenboig Fireclay, this fire- 
brick has enjoyed a world wide 
reputation for almost a century 


2—WHITE CARR 


Low porosity is essential in the 
case of furnace linings subjected 
to abrasive forces and to slag 
action, and in this respect White 
Carr Firebricks have proved 
to be particularly valuable 


3—DYKEHEAD 


Since 1916 Dykehead bricks have 

been enjoying an ever increa 

reputation for uniformity 
fine quality 


4—STOUR 


Stour firebricks are capable 
of very high 
temperatures without melting 
or splitting and where sudden 
changes of temperature have 


unsurpa 


to be contended with, are 


Please address enquiries to the nearest Sales Office : 


GENERAL REFRACTORIES LTD. 


4 Telegrams : 
Shefield (6 lines) ENEFAX HOUSE, SHEFFIELD, Sheficla” 


LONDON OFFICE : SCOTTISH OFFICE : SWANSEA OFFICE : MANCHESTER OFFICE: MIDDLESBROUGH OFFICE: CARDIFF OFFICE : 
Russell House. 48, West Regent Street, Metropole Chambers, 9, Albert Square Halifax Bidgs.,Exchange Place, 17, Windsor Place, 
Adelphi, W.C.2. Glasgow, C.2. Wind Street. roe < Telephone : Telephone : 5796. 
Telephone : Temple Bar 3511. Telephone : Cougar, Telephone : 3680. 6130 Middlesbrough 3313. 
Telegrams : legrams : nes). elegrams : elegrams “ ” 
“Genefax, Rand-London.”” “Genefax, Glasgow.” Swansea.” Genefax, Manchester. “*Genefax, Middlesbrough. Genefax, Cardiff. 
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Raw Material Markets 


In conformity with a recommendation of the 
British Iron and Steel Federation and with the 
concurrence of the Import Duties Advisory Com- 
mittee, nine steel associations, covering the main 
basic steel products of this country, have decided 
to maintain their prices at the present level until 
the end of 1938, subject to the proviso in all sales 
and contracts that deliveries after December 31, 
1938, will be at association prices then ruling. 

In spite of recent world disturbances, it is ex- 
plained, there is no abatement of the demand for 
steel products in this country, and in taking this 
course in the face of increased costs of its raw 
materials the iron and steel industry is actuated 
by the desire to contribute to the prolongation of 
the present level of trade activity and by the hope 
that some mitigation of the burden of its own 
material costs may be secured by co-operation with 
the interests involved. 

The associations concerned are the Scottish Steel 
Makers’ Association, the Midland and Welsh Steel 
Makers’ Association, the North-East Coast Steel 
Makers’ Association, the British Joist Makers’ 
Association, the Soft Basic Billet Association, the 
Basic Special Steel Billet Association, the Free 
Cutting Steel Billet Association, the Forging, Drop 
Forging and Stamping Billet Association, and the 
Sheet Bar Association. 

That iron and steel consumers do not favour the 
system of booking orders for payment at the prices 
ruling at the date of despatch has been indicated 
by the recent absence of new business. Prices of 
steel products for trade after the turn of the year 
are now known, and there should be more business 
moving during the remaining months of 1937. 
Many producers will have fairly heavy commit- 
ments still to be met after December 31. Pig-iron 
consumers still await an announcement of the price 
levels which are to rule next year. Basic iron is 
to remain at! its present levels until June 30, 1938, 
but new business in hematite and ordinary foundry 
irons is still subject to a price clause. 


Pig-lron 


MIDDLESBROUGH.— Quiet conditions continue 
to prevail in this area so far as new business is 
concerned. Makers’ chief anxiety at the present 
time is to expedite deliveries in order to reduce to 
a minimum arrears at the end of the year. The 
question of prices for 1938 has still to be settled 
and unofficial estimates vary, but it is likely that 
the increase in foundry iron prices will be less than 
the highest of these. No. 3 Cleveland G.M.B. is 
now quoted at 106s. per ton, but is subject to a 
rebate, under recently-introduced loyalty 
scheme, of 5s. per ton. Production of hematite is 
adequate to meet the demand, but consumers are 


still unable to obtain supplies in excess of their 


current requirements. The transaction of new 
business is in abeyance pending a decision with 
regard to prices for next year’s deliveries. 

LANCASHIRE.—Foundry and forge irons continue 
to be well taken up under contracts, and consumers 
are receiving satisfactory deliveries. For delivery 
to users in the Lancashire zone, Derbyshire and 
Staffordshire No. 3 foundry irons are quoted on the 
basis of 114s., with Northants at 112s. 6d. and Derby- 
shire forge iron at 109s. to 1llls., according to the 
class of consumer. The foregoing prices are subject 
to a rebate of 5s. per ton. Scottish pig-iron re- 
mains very scarce in this area at 140s. Hematite 
prices are unchanged at 130s. 6d. for East Coast and 
131s. for West Coast, delivered equal to Manchester 
and subject to a rebate of 5s. 

MIDLANDS.—While the price uncertainty per- 
sists, makers will not enter into business involving 
deliveries after December 31, except on the condition 
that consumers pay the price operating at the date 
of despatch. Supplies are definitely easier, and users 
are receiving quite substantial deliveries. For de. 
livery to Birmingham and Black Country stations, 
Northamptonshire No. 3 is quoted at 108s. 6d., with 
Derbyshire, Lincolnshire and North Staffordshire 
No. 3 at 1lls. per ton. An extra of 7d. per ton is 
invoiced if delivery into works is required, while a 
rebate of 5s. is obtainable under the loyalty scheme. 
There is little improvement to report among light- 
castings founders, but the opportunity is thus 
afforded to despatch increased tonnages to other 
consumers. Machine-tool makers have increasing 
requirements of special irons, while the demand for 
these grades is also expanding in other directions. 
Generally, ordinary grades of hematite are fairly 


plentiful, but special descriptions are not so easily 
obtained. For delivery to Birmingham and district, 
East Coast No. 3 is quoted at £6 13s. 6d. and West 
Coast mixed numbers at £6 14s. 6d. An additional 
1s. 6d. per ton is charged for deliveries into works. 
SCOTLAND.—The price of No. 3 Scottish foundry 
iron f.o.t. furnaces remains at 118s., with No. 1 at 
120s. 6d. The loyalty rebate of 5s. per ton which 
has been introduced elsewhere is not applicable to 
this district. Most consumers are able easily to 
obtain good deliveries, and in some cases stocks are 
being accumulated. There are still no supplies of 
Cleveland iron available in this area, but some Con- 
tinental foundry iron is being imported. Hematite 
mixed numbers are quoted at 123s., with Scottish 
basic at 107s. 6d. and Indian and English basic at 
100s., all less 5s. per ton rebate and delivered steel- 
works. Local steelworks remain very active. 


Coke 


Quotations are firm on the foundry-coke market. 
Generally, business is confined to deliveries over the 
winter months, although makers are willing to nego- 
tiate over the whole of 1938. For delivery to Bir- 
mingham and district, best Durham coke is quoted at 
55s. 9d., with Welsh coke at from 55s. to 65s. per 
ton, according to quality. 


Steel 


The stabilisation of home trade prices for steel 
announced this week unti: the end of 1938 has been 
well received in all departments of the market and 
has cleared the way for the transaction of new busi- 
ness, says the official report of the London Iron and 
Steel Exchange. A considerable tonnage of orders 
had been held up in view of the uncertainty of the 
position which would rule next year, and with the 
settlement of this question, a heavy volume of in- 
quiry was released. The position of the steelworks, 
however, has not been altered and with enough 
work on their books to keep them employed for 
months to come they are not anxious to accept 
further far forward commitments. In the majority 
of cases they will enter 1938 with a considerable ton- 
nage of arrears of orders to work off. In the semi- 
finished steel department stringent conditions con- 
tinue to rule, and in spite of the increased produc- 
tion and additional imports, there is still a gap 
between supply and demand. The request for 
finished steel is unrelaxed and it will probably be 
necessary to continue the system of rationing for 
some time, notwithstanding the record output. 


Scrap 


Iron and steel scrap merchants throughout the 
country have only small tonnages to offer, as con- 
tract specifications account for almost all available 
supplies. The position appears to be a little easier 
in Scotland, but consumers in other areas are having 
to negotiate for foreign material or to take up sup- 
plies from various parts of the country, thus adding, 
of course, to the cost. 


Metals 


Copper.—Fresh weakness has occurred in this 
market during the past week, and the price on 
Friday fell below the £40 mark for the first time 
since October, 1936. This relapse apparently was 
the cause of rumours to the effect that a further 
tightening-up of the recently-reimposed restriction 
was likely. Under the scheme the principal copper- 
producing countries outside the United States will 
curtail production to 105 per cent. of standard ton- 
nages as from the end of the month. Buying has 
been very quiet recently. In the United States price 
movements still occur. The American Smelting & 
Refining Company cut the price of domestic copper 
to 11 cents per lb., on Friday, which followed a 
reduction to 11 cents the previous day. 

Metal Exchange quotations were as follow :— 

Cash.—Thursday, £40 7s. 6d. to £40 8s. 9d.; 
Friday, £39 5s. to £39 7s. 6d. ; Monday, £36 3s, 9d. 
to £36 6s. 3d.; Tuesday, £39 8s. 9d. to £39 10s. ; 
Wednesday, £39 2s. 6d. to £39 5s. 

Three Months.—Thursday, £40 13s. 9d. to 
£40 15s.; Friday, £39 12s. 6d. to £39 1ds.; Monday, 
£36 11s. 3d. to £36 12s. 6d.; Tuesday, £39 16s. 2d. 
to £39 17s. 6d.; Wednesday, £39 8s. 9d. to 
£39 10s. 
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Tin.—The price of this*metal also recently reached 
the lowest level for more than twelve months, and 
the tone of the market remains very quiet. 

Criticism of the treatment of Malaya under the 
tin restriction scheme was made by Mr. D. J. Ward, 
chairman of the Pahang Consolidated Company, 
Limited, speaking at the annual meeting recently. 
He said that under this restriction agreement they 
had the spectacle of most countries striving their 
utmost—and failing—to obtain their permissible ex- 
port allowance ; whereas Malaya had 22 dredges lying 
idle; some of these dredges were, however, obsolete. 
The position would probably right itself in time 
as regards some, but not all, countries, but at the 
moment Malaya was unfairly treated. The un- 
fortunate omission in arriving at the basic figure 
for the standard tonnage of 1929 as set forth in 
the first restriction agreement was not corrected in 
the second agreement and individual mines in 
Malaya were still only allowed to produce about 73 
per cent. of the international allowance, so that 
Malaya was now on a quota of 80 per cent., which 
would be reduced to about 62 per cent. if the 25 
per cent. cut came into force. 

Official quotations were as follow :— 

Cash.—Thursday, £198 to £198 5s.; Friday, 
£192 10s. te £193 10s.; Monday, £181 5s. to 
£181 10s.; Tuesday, £188 10s. to £189; Wednesday, 
£192 5s. to £192 15s. 

Three Months.—Thursday, £197 lis. to £198; 
Friday, £192 to £193; Monday, £180 5s. to 
£180 10s.; Tuesday, £187 5s. to £187 10s.; Wed- 
nesday, £191 10s. to £192. 

Spelter.—There is little change to report in this 
market, which continues to be under the influence 
of the prevailing uncertainty. Business has in- 
volved only small tonnages. Quiet conditions 
continue on the United States market. 

In his speech at the annual meeting of the 
Imperial Smelting Corporation, Limited, Viscount 
Horne said that the results from zinc smelting were 
again unsatisfactory. They were Customs smelters, 
i.e., they bought, in open competition with foreign 
smelters, their raw materials in the form of zinc 
concentrates from mines in the United Kingdom, 
Newfoundland, Australia and other places, paying 
for the zinc content according to the ruling price 
of zinc and receiving a charge for conversion into 
metal—known as a returning charge—out of which 
they had to pay for all wages, fuel and other 
supplies, transport, distribution, &c. In the result 
they hoped to have a surplus which would give 
them some reward on the capital employed. These 
were the reasons why the price of zinc was to them 
of less importance than the cost incurred by them 
in producing it. When it was remembered that 
it took 44 to 5 tons of coal and 44 to 5 man days 
to produce a ton of zinc by the methods which it 
was necessary to employ in this country, they 
would recognise how high was the percentage of 
labour-cost involved in converting zinc in concen- 
trates into marketable metal. It was because of 
the greater cost of fuel, higher wages, dearer trans- 
port and more burdensome taxation in this country 
that their industry required some safeguard from 
external competition. The galvanising, brass, zinc 
sheet and other industries—all large users of zinc— 
were sheltered from external competition by import 
duties alone, or import duties plus quota restric- 
tions. They had no objection whatever to the pro- 
tection which they believed these industries justi- 
fiably received, but they took exception to the 
fabricator of zinc receiving suitable safeguards and 
the producer of it practically none. 

Daily market prices :— 

Ordinary.—Thursday, £16 2s. 6d.; Friday, 
£15 7s. 6d.; Monday, £14 15s.; Tuesday, £15 10s. ; 
Wednesday, £15 17s. 6d. 

Lead.—Demand has been on a fairly good scale, 
but consumers are reluctant to purchase too far 
ahead at the present time, most business being for 
prompt deliveries. Although supplies are adequate, 
they are not too plentiful, but prices have continued 
their downward trend. The price in the United 
States has declined to 5.25 cents per lb. 

Day-to-day quotations :— 

Soft Foreign (Prompt).—Thursday, £16 17s. 6d. ; 
Friday, £16 5s.; Monday, £15 lls. 3d.; Tuesday, 
£16 1s. 3d.; Wednesday, £17. 

Scrap.—It is certain that stocks at the con- 
sumers’ end are small, but, nevertheless, current 
buying also is small. This, of course, is due to 
the existing uncertainty and little change in the 
position can be expected until stability is achieved. 

Approximate selling prices for old metal :—New 
aluminium cuttings, £82; rolled, £67; cast, £40; 
foil, £94 to £98. Copper, £37 to £41; braziery, 
£35. Brass (clean), £26 to £28. Zinc, £10. Lead, 
£16. Gunmetal, £38 to £39. 
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Off. av. cash, Oct. 
Do., 3 mths., Oct. 


Do., Sttlmnt., Oct. 
Do., Electro, Oct. 
Do., B.S., Oct. .. 
Do., Wire bars, Oct. 
Solid drawn tubes 
Brazed tubes 
Wire 


Solid drawn tubes 
Brazed tubes 

Rods, drawn 

Rods, extd. or rlld. 
Sheets to 10 w.g. 
Wire 

Rolled metal 
Yellow metal rods 


TIN 


Banca (nom. ) 

Off. av. cash, Oct. 
Do., 3 mths., Oct. 
Do., Sttlmt., Oct. 


SPELTER 


Ordinary 

Remelted 

Hard 
Electro, 99. 9 
English 

India 

Zinc dust 

Zinc ashes .. 

Off. aver., Oct. .. 
Aver., spot, Oct. .. 


Soft foreign, ppt. .. 
Empire (nom.) 
English... 

Off. aver., Oct. 
Aver. spot, Oct. 


ALUMINIUM 

£100 to £105 
1/3 to 1/4 Ib. 
1/2 to 1/4 Ib, 


Ingots 
Wire 
Sheet and foil 


ZING SHEETS, &c. 
Zinc sheets, English 28 10 0 to29 0 0 


Rods 


ANTIMONY 
92 10 0 to 93 


English... 
Chinese, 
Crude, c.i-f. 


QUICKSILVER 


Quicksilver 


12 11 


ok 


Do.,V.M. ex-whse.28 10 0to29 0 0 


24 5 0 


76 
47 


13 


FERRO-ALLOYS AND 
STEEL-MAKING METALS 


Ferro-silicon— 


35 /50% .. oe 


14 10 


12 
17 


10 
0 
0 


ooo 


0 
0 


coo 
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RAW MATERIALS—PRICE LIST 


(Wednesday, November 10, 1937) 


Ferro-moly bdenum— 
70 [75% carbon-free 
Ferro-titanium— 
20 /25% carbon-free 


Ferro-phosphorus, 20 [25% 


Ferro-tungsten— 
80 /85% 


Tungsten “metal powder— 


98 /99% .. 
Ferro-chrome— 


8 /10% car. 
Ferro-chrome— 
Max. 2% car. 
Max. 1% car. 
Max. 0.5% car... 
70% carbon-free 
Nickel—99 .5 /100% 
“F” nickel shot .. 
Ferro-cobalt, 98 /99% 
Metallic chromium— 
96 /98% 
Ferro- manganese— 


4/9 Ib. Mo. 
9d. Ib. 
£21 to £22 
9 /31b. 
9/6 Ib. 


tb 
ac oon 
"ooo 


£180 to £185 
0 0 
to 8/9 Ib. 


76 /80% loose £18 15 
76 (80% packed £19 15 


76 /80% export .. 
Metallic manganese— 
94 /96% carbon-free 


2/5 Ib. 

0tol9 5 0 

0to20 5 0 
£22 0 0 


1/3 lb. 


Per ton unless otherwise stated, 
basis 2-ton lots. 


HIGH-SPEED TOOL STEEL 


Finished bars, 14% tungsten 3s. 10d. 
Finished bars, 18% tungsten 5s. Od. 
Per lb. d/d buyers’ works. 
Extras— 
Rounds and squares, 3 in. 
and over . 4d, Ib. 
Rounds and squares, under 
in. to fin. 
Do., under } in. to ,3, in. 1/- lb. 
Flats, sin. x to under 
lin. x jin. 3d. Ib. 
Do., under in. x fin... 1/- Ib. 
Bevels of approved sizes 
and sections Ib. 


Bars cut to length, } 10% extra. 


SCRAP 


South Wales (West)—£ s. d. £ s. 


Heavy steel, best 3 
Mixed iron and 


steel .. 3 
Heavy cast iron 3 
Good machinery 

Cleveland— 


Heavy steel, best 3 
Steel turnings : 
Heavy cast iron 
Heavy machinery 


Midlands— 
Short heavy steel 
Light cast-iron 
scrap 
Heavy wrought 
iron 
Steel turnings 2 


Scotland— 
Heavy steel, best 3 
Ordinary cast iron 4 
Cast-iron borings 2 
Wrot-iron piling 


d. 

8 6to3 ll O 
6 Oto3 8 6 
8 6to3 ll 0 
317 6 

7 Oto3 9 6 
@ 
450 

410 0 

40 0 

3 2 6 

0 Oto4 5 0 
5 6to2 8 O 
5 Oto3 7 6 
7 6to410 0 
0 Oto2 2 6 
0to417 6 


Heavy machinery 415 


London—Merchants’ buying prices, 
delivered yard. 


Copper (clean) 
Brass 


Lead (less usual draft) 
Tea lead 
Zinc 


New es cuttings 


Braziery copper 
Gunmetal .. 

Hollow pewter... 
Shaped black pewter 


PIG-IRON 
N.E. Coast (d /d Tees-side area)— 
Foundry No. 1 . 108 /6* 
pe No. 3 106 /-* 
No. 4 105 /-* 
Forge No. 4 105 /-* 
Hematite No.1 .. 123 /-* 
Hematite M/Nos. .. 122 /6* 
N.W. Coast— 
Hem. M/Nos. d/d Glas. 123 /-* 
»  d/dBirm. .. 134 /6* 
Malleable iron d /d Birm.. . 160 /- 


Midlands (d /d Birmingham dist.)— 


Staffs No. 4 forge . 108 /-* 
» No.3 fdry. .. 111 /-* 
Northants forge .. 105 /6* 
pe fdry. No. 3 108 /6* 
‘a fdry. No. 1 111 /6* 
Derbyshire forge 108 /-* 
pa fdry. No. 3 111 /-* 
” fdry. No. 1 114 /-* 
Scotland— 
Foundry, No. 1, f.o.t. 120 /6 
No. 3, f.o.t. 118 /- 
Cleveland No. 3, Glasgow 112 /-* 
» Falkirk .. 109 /-* 
Scottish hem. M /Nos. d /d 123 /-* 
Sheffield (d /d district)— 
Derby forge : 105 /6* 
» fdry. No. 3 108 /6* 
Lincs forge ar 105 /6* 
marge. 3 .. 108 /6* 
W.C. hematite 128 /6* 
Lancashire (d /d eq. Man.)— 
Derby fdry, No. 3 114 /-* 
Staffs fdry. No.3 .. 114/-* 
Northants fdry. No. 3 112 /6* 
Cleveland fdry. No. 3 114 /-* 
Glengarnock, No. 3 140 /- 
Clyde, No. 3 i 140 /- 
Monkland, No.3 .. 140 /- 
Summerlee, No. 3 .. 140 /- 
Eglinton, No. 3 140 /- 
Gartsherrie, No. 3 140 /- 
Shotts, No. 3 140 /- 


* Subject to a rebate of 5s. per ton under 
certain conditions. 
FINISHED IRON AND STEEL 
Usual district deliveries. 
(A rebate of 15/- per ton for steel sections, 


plates and joists is obtainable in the home 
trade under certain conditions.] 


Bars (cr.) 13 5 0to13 15 0 
Nut and bolt iron ll 12 6tol12 2 6 
Marked bars f.o.t. 1515 0 
Gas strip 14 2 6 


Bolts and nuts, } in. x 4 in. 
17 10 O and up. 


Steel— 
Plates, ship,etc. 11 8 Otoll 2 6 
Boiler plts. 1118 0tol2 6 
Chequer 13 6 

Tees .. 12 0 6 
Joists. 
Rounds and square, 3 in. 

to 5h in. .. 12 0 6 
Rounds under 3 in. to hit in. 

(Untested) ll 9 0 
Flats—8 in. wide and over 11 5 6 
», under 8 in. and over 5in. 1110 6 
Hoops (Staffs) se 12 4 0 
Black sheets, 24g. (4-t. lots) 1515 0 
Galv. cor.shts. ( , ) 1910 0 
Galv. flatshts. ( , ) 20 0 0 
Galv. fencing wire, 8g. plain 20 5 0 
Billets, soft, 100-tonlots .. 717 6 
Sheet bars .. 715 0 
Tin bars 715 0 
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PHOSPHOR BRONZE 


Per Ib. basis 
Strip . 
Sheet to 10 113d. 
Wire 122d. 
Rods .. isha 
Tubes .. 183d. 
Castings 154d. 


Delivery 3 cwt. free. 

10% phos. cop. £33 above B.S. 

15% phos. cop. £38 above B.S. 

Phosphor tin (5%) £30 above 
price of English ingots. 

C. & Son, Limrrep. 


NICKEL SILVER, &c. 


Per lb. 

Ingots for raising 8d. to 1/2 
Rolled— 

To 9 in. wide 1/2 to1/8 

To 12 in. wide 1/2} to 1/8} 

To 15 in. wide 1/24 to 1/84 

To 18 in. wide 1/3 to1/9 

To 21 in. wide 1/3} to 1/94 

To 25 in. wide 1/4 to1/10 


Ingots for spoons and forks 8d. to 1 [44 


Ingots rolled to spoon size 11d. to 1/7} 
Wire round— 
to 10g. 1/54 to 2/04 


with extras according to gauge. 
Special 5ths quality turning rods in 
straight lengths, 1 /44 upwards. 
AMERICAN IRON AND STEEL 
At Pittsburgh unless otherwise stated. 


Dols. 
No. 2 foundry, Phila. .. 25.76 
No. 2 foundry, Valley .. 24.00 
No. 2 foundry, Birm. 20.38 
Basic, Valley .. 23.50 
Malleable, Valley 24.00 
Grey forge, Valley aa 23.50 
Ferro-mang. 80%, seaboard 102.50 
O.-h. rails, h’ hs at mill 42.50 
Billets .. ‘ 37.00 
Sheet bars 37.00 
Wire rods 47.00 
Cents. 
Iron bars, 2.40 
Steel bars ; 2.45 
Tank plates 2.25 
Beams, etc. . 2.25 
Skelp, grooved steel 2.10 
Steel hoops : 2.40 
Sheets, black, No. 24 3.15 
Sheets, galv., No. 24 3.80 
Wire nails ‘ 2.75 
Plain wire 2.90 
Barbed wire, galv. ‘ 3.40 
Tinplates, 100-lb. box .. $5.35 
COKE (at ovens) 
Welsh foundry .. ; 42 /6 
» furnace 37 /6 
Durham foundry 38 /6 
furnace 37 /6 
Scottish foundry 42 /6 
es furnace 40 /- 
TINPLATES 


f.o.b. Bristol Channel ports. 


L.C. cokes 20x14 per box 23/9 to 24/6 
» 28x20 ,, 47 /6 to 49 

» 20x10 ,, 36 /- to 36 /6 

»  182x14 ,, 25/9 to 26/3 
2x4 ,, 21 /- to 22/- 
28x20 ,, 42 /- to 44]- 
20x10, 31 /6 to 32 /- 
18}x14 ,, 22 /6 to 23 /- 


SWEDISH CHARCOAL IRON & STEEL 


Pig-iron £12 0 Oto£fl13 0 0 
Bars-hammered, 

basis £20 0 Oto £22 0 
Bars and nail- 

rods, rolled, 

basis £19 0 Oto£20 0 0 
Blooms £18 0 Oto£l9 O O 
Keg steel £30 0 0to £35 0 0 
Faggot steel £20 0 Oto £25 0 
Bars and rods 

dead soft st’] £19 0 to £20 0 


All per English ton, 0.b. 
[Subject to an exchange basis of 
Kr. 19.39 to £1.] 


16 
N 
COPPER 
£ 
Standard cash... .. 39 
Three months ae 
4 Electrolytic 429 
Best selected .. 44 
Wire bars .. oe -. 451 
Ingot bars .. 41 2 /4% car. = 
.. 49 4 /6% car. 
6 /8% car. = 
. 4 
.. 45 8 9% 
51 9 9% 
if 
129d. 
19 
BRASS 
on 
3 
i 
Standard cash .. .. 192 5 0 
English .. .. 192 5 O 
Bars 194 5 1 
Straits ..  .. 19515 0 
.. 17810 0 
1 
.. 224 0 1 
.. 223 9 108 
.. 224 1 109 
1 
719 
: 
: LEAD 
9 
@ 
.. 18 5 9 
18 5 2% 
BH 
2.8 
Ferro-vanadium .. 125 0 
.. 9 0 


7 
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DAILY FLUCTUATIONS Standard Tin (cash) wy town Lead (soft foreign, prompt) 
£ s. d. 198 0 0O dec 3/9 -. 1617 6 dec. 
Nov. 4 40 7 6 dec. 192 10 O ,, 15 /- “—— FF & 
5 39 5 O 12/6 BH 
8 36 3 9 .. 188 10 0 ine. 15 /- - 16 1 38 ine 
39 8 9Q ine. - 102 56 O ,, 7/6 ws 
10 .. 39 2 6 dec. 
Electrolytic Copper Tin (English ingots) Spelter (Electro, 99.9 per cent.) Lead (English) 
£ d. & £ s. d. £s. d. 
Nov 4 45 10 O dec -. 198 0 O dec. 3/9 19 0 O dec. 
5 44 0 0 15 /- 8 6 O ,, 
9 43 10 0 ine -. 188 10 0O ine. 15 /- - 18 & O ine. 
AVERAGE MONTHLY OF CLEVELAND No. 3 PIG-IRON. 
Year | Jan. March April May une Aug. . Oct. Dec. a 
1897 41 2 40 4 40 5 39 2 39 7 40 9 6 40 5 7 42 5 5 40 4 40 7 
1898 40 9 40 8 40 6 40 0 40 7 $9 11 4 41 11 0 44 11 1 “4 63 42 0 
1899 46 10 47 11 47 9 49 10 65 11 62 10 6 65 9 7 68 8 0 66 9 60 6 
900 67 10 68 10 73 10 76 74 2 68 6 3 71 4 Q 67 8 6 63 6 6s 9 
1901 48 0 46 6 45 8 45 5 45 10 “467 6 45 3 3 45 3 6 43 1 45 8 
902 43 11 46°67 46 47 11 48 10 49 7 62 1 6 62 9 47 11 49 3 
1903 47 3 48 9 61 10 49 0 4 46 2 7 4 7 43 10 41 11 4664 
1904 42 3 42 43 4467 44 42 10 423 1 43°90 1 48 7 43 11 
1905 48 11 48.0 49 6 60 1 61 5 45 6 9 47 «6 8 62 11 w 63 3 49:66 
1906 63 9 60 1 481 48 8 50 2 60 3 6 63 0 6 66 68 6 62 4 63 6 
1907 60 4 56 6 54 10 56 0 61 1 58 1 8 67 8 7 54 8 8 50 0 66 2 
1908 48 5 49 3 61 7 51 10 61 6 61 2 0 61 4 0 49 8 7 48 11 60 8 
909 48 10 ‘48 1 4669 47 9 48 4 48 9 6 60 56 3 61 11 2 60 7 0 4 
1910 51 10 61 3 61 7% 60 10 49 10 49 2 10 49 8 34 49 72 49 10 50 4 
1911 oe 49 113 2 48 5 46 11 4664 46 6 1l 47 4 0 46 7 481 47 7 
191 50 0 49 51 1¢ 63 7 54 64 65 1 64 63 7t 66 8) 8 68 0 58 
191 66 114 8 64 «8 67 1 66 3 56 et 3. 65 8 565 4 63 0 1 50 4 58 10 
1914 50 11 51 02 61 61 6 61 5 62 3 5 60 1 3 63 0 61 4 
1915 55 7 6 61 0 66 7 65 2 66 10 a 66 02 65 3 65 11 103 75 7 65 7 
1916 80 2 6 87 4) 86 10 82 6 82 6 6 87 6 6 87 6 6 87 6 85 10 
1917 87 6 6 6 92 6 92 6 92 6 6 92 6 2 6 92 6 6 9 0 oy 8 
1918 95 UV 0 0 95 95 O 95 0 95 95 9 0 9 0 9 
1919 e « 95 0 0 0 95 0 162 6 160 0 0 160 0 60 0 160 0 0 160 0 1387 8 
920 ‘ 175 0 0 6 200 0 208 0 217 6 6 221 0 225 0 225 0 0 225 0 2009 3 
1921 ° ° 222 6 0 0 126 0 120 0 120 0 0 136 3 27 0 120 0 0 100 0 187 4 
1922 oe ° 92 6 0 0 90 0 90 0 90 0 0 87 3 92 6 92 6 6 91 3} 90 7) 
1923 e 04 6 9 6 129 4} 128 56 0 lk 121 11 97 «#21 97 «0 0 100 0 110 of 
1924 10 3} 93 91 9 1 85 0 82 80 2 81 9 88 7 
1925 0 78 3 76 «0 69 10} 68 66 0 66 10} 72 10) 
1926 e 69 4 0 0 70 0 72 6 1 7 0 93 1 117 10 0 9 0 86 63 
1927 85 0 80 0 73 0 0 67 6 67 6 103 65 0 73 
1928 65 0 0 6 66 0 66 (0 0 0 0 66 0 66 0 0 66 (0 65 
1929 ee 66 0 9 0 68 1¢ 69 5 104 i) 6 72 6 72 6 6 72 6 70 4 
1930 72 6 6 0 67 6 67 6 6 6 6 63 6 63 6 6 63 6 66 ui} 
1931 e 59 6 6 6 58 6 58 6 6 6 6 58 6 58 6 6 58 6 68 7 
1932 6 6 6 58 6 58 6 6 6 6 58 6 58 6 6 58 6 58 6 
1933* 62 6 6 6 62 6 62 6 6 6 6 62 6 62 6 6 62 6 62 6 
1934* , 62 6 0 6 67 6 67 6 6 6 6 67 6 67 6 6 67 6 66 1 
1935* 67 6 6 6 67 6 67 6 6 6 6 67 6 6 4h 70 0 67 of 
1986* 70 0 0 0 70 0 70 0 0 0 0 75 0 0 0 81 0 73 0 
1987° .. 81 0 0 0 81 0 81 0 0 0 0 0 0 _ —_ = 


* Delivered Middleshrough area. Prior to 1933, prices were f.o.t. 


WILLIAM JACKS COMPANY, 


_ WINCHESTER HOUSE, OLD BROAD ST., LONDON, E.C.2. 


CLARENCE CHAMBERS, 39, CORPORATION STREET, BIRMINGHAM. 
13, RUMFORD STREET, LIVERPOOL. 


IRON 


FOR EVERY TYPE OF CASTING 


NON-FERROUS METALS 


REFRACTORIES — COKE — SAND 
FERRO-SILICON—FERRO-CHROME 


ZETLAND ROAD, 
MIDDLESBROUGH, 
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84d. 
54d. 
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01/2 ‘ 
1/88 
1/84 
1/9 
1/9} 
1/10 
1/44 
1/74 
2/04 
g 
BO 
i 
4 
37/6 
38 /6 = 
37 /6 
42 /6 
24 /6 CLA > 
26 /3 
32 
EEL 
» 0 
» 0 
: WILLIAM JACKS & COMPANY 
| 
HOPE ST., GLASGOW, C.2. __ 
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Notice 

Small Advertisements in this section of the 
Journal are accepted at the prepaid rate 
of Gd. per line, first line in capitals 
counting two, average 6 words per line. 
Minimum charge for one insertion 3/- 

(A remittance should accompany instructions.) 


SITUATIONS VACANT AND WANTED 


OREMAN, highly skilled craftsman, desires 
position. In loam, dry, or green sand 
castings, general jobbing, machine tool, etc. 
Press machines, jolt and sandslinger experience. 
Heavy, medium, and light castings.—Box 676, 
Offices of THE Founpry TRADE JOURNAL, 
49, Wellington Street, Strand, London, W.C.2. 


FOUNDRY Manager desires similar posi- 
tion; broad experience in general engin- 
eering, machine tool, alloy pressure castings 
and non-ferrous, mechanised plant; pattern 
shop, sound rate fixer and organiser.—Box 674, 
Offices of Tue Founpry Trade JOURNAL, 
49, Wellington Street, Strand, London, W.C.2. 


LUMINILUM Moulder with good experi- 
ence wanted to take charge as a working 
foreman in a foundry at Reading.—Write to: 
Box 672, Offices of THe Founpry Trave 
JournaL, 49, Wellington Street, Strand, 
London, W.C.2. 


OULDERS REQUIRED FOR HIGH- 
CLASS Bronze Work—floor and bench— 

ls. 6d. per hr., plus bonus. Permanent position 
for experienced men.—Write: HicH Duty 
Bronze, Slough, Bucks. 


OUNDRY.—First-class Foreman required 

for modern mechanised foundry. Must be 

able to secure maximum output from machines. 

Apply giving details of past experience, age, 

and salary required to: Box 644, Offices of 

Tue Founpry Trape Journat, 49, Wellington 
Street, Strand, London, W.C.2. 


ITREOUS ENAMELLING.—Production 

Foreman required. Must be accustomed 

to large quantity output on cast and sheet iron 

ware. Apply giving details of past experience, 

age, and salary required to: Box 646, Offices of 

Tue Founpry Trape Journat, 49, Wellington 
Street, Strand, London, W.C.2. 


EMPLOYMENT REGISTER. 


Conducted by the Institute of British Foundry- 
men by courtesy of the proprietors of Tue 
Founpry Traps JouRNAL. 


Oorrespondence should be addreased to the 
General Secretary, Institute of British Foundry- 
men, St. Juhn Street Chambers, Deunsayate, 
Manchester, from whom full particulars can be 
obtained of this service. 

Any employer wishing to communicate with a 
candidate should write to the General Secretary, 
quoting identification number. 


or Assistant. Position required 
by young practical foundryman with excel- 
lent experience as moulder and chargehand. 
Electrical and marine castings in iron, steel 
and brass. Good technical training. (311) 


OUNDRY Foreman desires similar position 
or as Foundry Manager. Ten years’ ex- 
perience as under-foreman, foreman and head 
foreman. Textile, mill gearing and general 
engineering experience in green sand, dry sand 
and loam. Wide experience, machine moulding 
and repetition work. (312) 


HOROUGHLY practical Foundry Foreman 
requires situation. Experience on high- 
class machine tool work, and jobbing castings, 
chemical pots, etc. Moulding and repetition 
experience, also loam moulding. (313) 


MACHINERY—Continued 


MACHINERY 
OR SALE.—Guttmann 9-tv. dia. - Table 
Sandblasting Plant, four nozzles; also 
several Hand and Pneumatic Moulding 


Machines ; 14-2-ton Cupola; 10-cwt. and 15-cwt. 
Cupolettes.—Box 670, Offices of THe Founpry 
TRaDB JOURNAL, 49, Wellington Street, Strand, 
London, W.C.2. 


MIXERS AND AERATORS.—The 


‘* Breakir ’’ Centrifugal Machine is THE 
machine. ‘ Outputs 10 cwts. to 8 tons per hr.— 


W. Breatzy & Co., Lrp., Station Works, 
Ecclesfield, Sheffield. 
MISCELLANEOUS 


SBORN Roll-over Jolter, to take boxes 

up to 30 in. by 24 in., pattern draw 10 in., 
lifting load 600 lbs., for sale; perfect condition, 
as new.—Box 666, Offices of Tue Founpry 


TRADE JourNALt, 49, Wellington Street, 
Strand, London, W.C.2. 
ANDBLAST TABLES for Disposal.—- 


5-ft. 6-in, Continental two-nozzle Sand- 
blast Table, rebuilt and in good condition. 
7-ft. 6-in. Continental Sandblast Table, rebuilt 
and in good condition. Immediate delivery if 
unsold.—Box 668, Offices of THe Founpry 
TRADE JouRNAL, 49, Wellington Street, Strand, 
London, W.C.2. 


NEW Dwarf Cupola, to melt 10 to 15 cwts. 
per hr. New Worm-geared Ladles, 5 tons, 


25 cwts., 15 cwts. and 10 cwts. capacity. 
Ungeared Ladles, 15 cwts. and 10 cwts. 
capacity. Improved Cupola Spark Arresters.— 


T. Davizs & Son, West Gorton, Manchester. 


*Phone 98 Staines. 


13- and 24-ton Morris Overhead Gantry 
Hand Cranes, 20 and 22 ft. span. 
Steel Tank, 12 ft. by 12 ft. by 6 ft. 
iv Robey Crude O 1 Engine. 
Robey Air Compressor, 850 c.f. at 30 lbs. 


HARRY H. GARDAM & CO., LTD., 
STAINES. 


LECTRIC CUPOLA BLOWERS (large 
stock), including two 50-h.p. 3/50/400 
volts, 2,900 rpm.; Keith Blackman; 12-in. 
outlet. 
30-h.p. ditto; 12-in. outlet. 
5-h.p. ditto; 6-in. outlet. 
20-h.p 460 volts d.c., 2,400/1,900 r.p.m.; 
10-in. outlet. 
EXHAUST FANS (large stock), electrical 
and belt driven. 
ELECTRIC RUNWAY LIFTING 
Bu 


One 44-ton 460 volts d.c., Vaughan. 

Two 2-ton ditto, Morris. 

One 4-ton 220 volts d.c., Morris (as new). 

One $-ton 3/50/440 volts, Aabacas. 

Two Reavell Rotary Compressors, 12 Ibs. 
sq. in. pressure; 750 cub. ft. direct-coupled on 
bedplate to 60 h.p. S.R., 3/50/4006 volts motor. 

4-cwt. Pilkington Self-contained Pneumatic 
Hammer. 

Geared Foundry Ladles, 9, 4, 34, 24 and 
1 ton, etc. 

AIR COMPRESSORS : 30 in stock in sizes 
500 to 20 cub. ft. 

ELECTRIC MOTORS: Large stock to suit 
almost all electric systems. 


S.C. BILSBY, a.M.1.C.E., A.M.LE.E. 


CROSSWELLS ROAD (Adjoining Railway 
Crossing), LANGLEY, Nr. Birmingham. 
‘Phone: Broadwell 1359. 


OCKS : 


THO* W. WARD LTD. 


Two Babcock & Wilcox Land-type W.T. 
BOILERS, 1,426 sq. ft. heating surface, w.p. 
160 lbs. 

76-h.p. ‘‘ Holt’? TRACTOR. 

Large stock flat-ended CIRC. 
STORAGE TANKS. 

1,000 Excellent S. & S. PIPING, 4” dia., 
mostly 18° lengths. 


Write for ‘‘ Albion”’ Catalogue. 
’Grams : ‘‘ Forward ’Phone : 23001 (10 lines). 
ALBION WORKS, SHEFFIELD. 


BOILER 


Fst Lancashire Foundry can contract for 

regular quantities of light castings giving 
prompt and steady deliveries. First-class cast- 
ings from old-established foundry. Inquiries 
to: Box 662, Offices of THe Founpry TRapE 
JourNnaL, 49, Wellington Street, Strand, 
London, W.C.2. 


AX CORE VENTS in 1-lb. rolls; all 
sizes from jg in. dia. Best and cheapest. 
Quick despatch.—Witt1am Oxsen, Lrp., Hull. 


QUEBEC YELLOW PINE.—H. R. Hodgson 
& Co., Importers, 94, Derby Road, 
Bootle, Liverpool. 


PATTERNS.—Cleghorn & Co. have new 
premises at 198-200, Bath Road, Worcester, 

and are in a better position to cope with all 

classes of engineers’ pattern. ’Phone 264. 


EVERAL stds. good dry 8.H. Yellow Pine 
Deals, 9/10-ft. lengths, for disposal. 
Immediate delivery.—Box 656, Offices of THE 
Founpry Trape Journat, 49, Wellington 
Street, Strand, London, W.C.2. 


*Phone- 287 SLOWGH 
Nearly new’ 450-lbs. capacity oil- 
fired Morgan Tilting Furnace 
Price, £80 
1,000-Ibs. capacity gas-fired semi- 
rotary IONIDES Melting Furnace ; 


new condition...............Price, £65 
500-Ibs. capacity Armstrong- 
Whitworth Rotary Oil-fired 


Furnace, complete as new. Price,£50 


Oil-Sand Mixer, large size, as new 


Price, £24 
Utard jolt squeeze moulding 
machine 24” square ...... Price, £48 


One Sand Grab and two Sand 
Valves complete with hoppers for 
placing above moulding machines. 

Cheap 


Avex. HAMMOND, mechinery 


Merchant. 


14, AUSTRALIA ROAD, SLOUGH 
BUY FROM ME AND SAVE MONEY! 


IN STOCK 
TILGHMAN RECONDITIONED 
SHOT OR SAND BLAST PLANTS 


Rooms, Barrels, & Chambers. 


WE SHOT AND SAND 
BLAST FOR ALL TRADES 


Established Fifty Years. 


R. J. RICHARDS SONS, LTD., 


Commercial Street, Birmingham, I. 


Phone: MIDLAND 2281 
Grams: “ SANDBLAST, B’HAM” 


